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Abstract 
The purpose of this dissertation is to investigate the processing mechanisms of non-native 
English speakers at both the sentence level and the morphological level, addressing the issue of 
whether adult second language (L2) learners qualitatively differ from native speakers in 
processing linguistic input. Using psycholinguistic on-line techniques (self-paced reading and 
eye-tracking paradigms) plus an off-line translation task, four experiments explore the use of 
syntactic and semantic information in L2 comprehension and the sensitivity to morphological 
violations in L2 processing by Korean late learners of English. A translation paradigm is used to 
examine how morphosyntactic and semantic knowledge are integrated in the language learner's 
mind. Task effects are examined by comparing cognitive processes involved in reading for 
comprehension and reading for translation. The degree to which L2 proficiency modulates 
processing behaviors is also considered.  
Expeirments 1 and 2 investigate how Korean learners of English integrate syntactic and 
semantic knowledge during processing L2 input in a translation task, using active/passive 
structures in English. The results demonstrate that L2 leanrers use both syntactic and semantic 
processing routes and that their interpretations are sometimes unfaithful to original context but 
often contain correct morphosyntax when output from the two routes conflict. Experiment 3 
examines L2 learners’ reading behaviors compared to native speakers and the possible influences 
of reading goals on reading behaviors of L2 readers. The results reveal that reading time patterns 
of L2 learners are similar to that of native speakers, although L2 learners are influenced by 
semantic information to greater extent than native speakers. The results also indicate that the use 
of syntactic information in L2 speakers becomes more automatic as L2 proficiency increases, 
and that the translation task forces low-proficiency learners to increase attentions to syntactic 
  iii 
information during on-line comprehension. Experiment 4 explores in an eye-tracking paradigm  
whether L2 learners show sensitivity to subject-verb agreement violations similar to native 
speakers during on-line comprehension, and how task effects modulate the sensitivity. The 
results show that L2 learners are able to display sensitivity to morphoglical violations during 
reading, and that the translation task forces L2 speakers to perform deeper processing, resulting 
in more native-like processing. 
All together, the four experiments in this disseration make contributions to L2 processing 
research, mainly revealing (a) L2 learners’ syntactic representations computed during on-line 
comprehension are not underused (under certain task conditions); (b) L2 learners’ sensitivity to 
subject-verb agreement violations are not reduced (under certain task conditions); and (c) reading 
goals and L2 proficiency affect the depth of processing in L2 comprehension. The overall results 
are discussed in lights of ‘good-enough’ and goal-dependent (Christianson et al., 2001; Ferreira 
&Patson, 2007; Swets et al., 2008) language processing in L2, pointing to quantitative, rather 
than qualitative differences between L1 and L2 processing.  
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Chapter 1 
Introduction 
 
Language Processing in Second Language Acquisition  
Second language acquisition (SLA) is an interdisciplinary field of study that connects 
linguistics, psychology, psycholinguistics, and education, and it has received broad attention 
from each of these fields for many decades. The study of SLA is defined as the study of what is 
learned in a second language (L2) and how it is learned (Gass & Selinker, 2001). One of the 
goals in SLA is to develop a theory of what is being acquired to understand adult second 
language acquisition. A primary focus of many language learning studies has been on whether 
learners completely acquire the linguistic competence and knowledge of an L2 (Birdsong, 1992; 
Coppieters, 1987; Schachter, 1990; White & Genesee, 1996). The nativist approach, which 
assumes an innate capacity for humans to learn language, has been influential in studies in SLA 
(Chomsky, 1981; Cook, 1988; Krashen, 1985). This innate capacity includes knowledge of rules 
for organizing the language faculty, widely known as Universal Grammar (UG) (Chomsky, 
1981). UG theory posits that there exist principles that define core grammars of all human 
languages and parameters that vary from language to language. A number of studies have been 
conducted to investigate the availability of UG and ultimate attainment in SLA, specifically 
concerning the extent to which adult L2 learners are constrained by the UG principles that 
govern child first language grammar (Felix, 1985; Flynn, 1987; Schachter, 1990; White, 1989; 
White & Genesee; 1996).  
Several decades of research in SLA have revealed much information about what can be 
acquired in second language learning, although there remains ongoing debate about UG access in 
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the L2. Besides these contributions to SLA, Gregg (1996) pointed out that the study of SLA also 
requires a theory of how a second language is being learned. In fact, it is natural to consider both 
the sufficient knowledge of grammatical rules in a target language and the ability to apply the 
proper processing routines for successful L2 mastery. The question about whether differences in 
ultimate attainment are in part attributable to underlying processing mechanisms in adult L2 
learners has been raised in the past decade. Several theoretical models and ideas have been put 
forward to explain language processing in L2 learners (Gregg, 2003; Hulstijn, 2002; Pienemann, 
1998; VanPatten, 1996). While there have been many experimental studies on how native 
speakers process their first language (L1) in real time using psycholinguistic techniques, it is 
only recently that the same psycholinguistic methods have been applied to the investigation of 
processing mechanisms that non-native speakers employ during L2 comprehension.  
Much recent research on L2 processing has focused on how non-native speakers behave 
when they process their L2 at the sentence- and morphological-level in real time by using 
psycholinguistic techniques such as eye-tracking and self-paced reading (e.g. Dussias, 2003; 
Felser, Roberts, Gross, & Marinis; 2003; Frenck-Mestre & Pynte, 1997; Juffs, 1998; Williams, 
Mobius, & Kim, 2001). A key question in this body of literature is to what extent the behavior of 
non-native speakers in processing L2 linguistic input varies from adult native speakers. In 
particular, the studies have investigated learners’ parsing routines in syntactic ambiguity 
resolution and the types of information used during on-line reading. Some of these existing 
studies have indicated that there are characteristic differences between the processing of 
linguistic input by adult L2 learners and mature native speakers, while others have suggested that 
the underlying processing mechanisms are basically the same. How language learners integrate 
lexical, semantic, syntactic, and discourse knowledge in their L2 is still not well understood due 
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to the discrepancies in the research. Indeed, many researchers stress the need for further 
investigation of grammatical processing in L2 learners with a variety of structures and different 
populations (Clahsen & Felser, 2006; Dussias, 2001; Juffs, 1998).  
Two common methodologies widely used in L2 processing research are the grammatical 
judgment task (GJT) as an off-line measure, and the self-paced reading task as an on-line 
measure (Birdsong & Flege, 2001; Brovetto & Ullman, 2001; Juffs, 1998; Papadopoulou & 
Clahsen, 2003). Studies using a combination of the two tasks have told us much about both the 
grammatical knowledge that L2 learners possess and the processing behaviors involved in on-
line L2 comprehension compared to native speakers. However, controversy persists the validity 
of the GJT, specifically questioning whether it actually reveals learners’ linguistic competence 
(Schütze, 1996; Sorace, 1996; Tremblay, 2005). The GJT may not necessarily be a precise 
indication of how language learners display their knowledge of certain structures. With this 
concern in mind, this dissertation employs a translation paradigm as an off-line task instead of 
GJT, because translation provides explicit evidence of how a language learner has comprehended 
a given input.   
 
 
Rationale of the Dissertation  
This dissertation presents a series of experiments that investigate the integration of 
syntactic and semantic information during L2 processing by Korean learners of English, using 
both on-line and off-line measures. The terms “semantic information” and “semantics” are used 
throughout this dissertation to refer to general world knowledge, that is, how entities referred to 
in a given sentence usually behave in the real world. The constructions under investigation are 
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active/passive and subject /object relative clauses in English. Semantic content (in the 
aforementioned sense of the word) is manipulated in order to examine what types of information 
affect L2 learners during comprehension. The pairs of structures under study are considered to be 
asymmetrical in canonicity and processing difficulty in English (Ferreira, 2003; King & Just, 
1991; Townsend & Bever, 2001). For instance, whereas the active structure is the canonical 
order, which has noun-verb-noun order mapping onto Agent-Verb-Patient, the passive structure 
is non-canonical, having the opposite thematic role assignments.  
This dissertation seeks to offer experimental data relevant to the central issue in L2 
processing research, namely, whether adult L2 learners differ from native speakers in processing 
linguistic input. Two similar but dissociable ideas are mainly addressed throughout the 
dissertation: the shallow structure hypothesis (SSH; Clahsen & Felser, 2006) and good enough 
language processing (GE; Christianson, Hollingworth, Halliwell, & Ferreira, 2001; Ferreira, 
Bailey, & Ferraro, 2002; Ferreira & Patson, 2007). The SSH posits that L2 learners’ grammatical 
processing is necessarily shallower and less detailed than native speakers, proposing a qualitative 
difference between L1 and L2 processing mechanisms. On the other hand, GE processing posits 
similar shallow representations in certain circumstances even in L1 processing. By using two 
different reading tasks as factors that potentially affect L2 processing, the present study aims to 
answer the question of whether the processing behaviors of Korean learners of English are 
qualitatively different from English native speakers, as suggested by SSH, or rather simply 
quantitatively different, as suggested by GE. How L2 morphosyntactic processing data can be 
accounted for under these two partially overlapping frameworks is one of the main focuses in 
this dissertation.  
The two theoretical accounts also make different predictions about the effects of task 
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demands on L2 processing. Because the SSH posits necessarily underspecified morphosyntax on 
the part of L2 speakers, it stands to reason that their performance should not vary as a function of 
task, i.e., their morphosyntax should not appear shallow in one task but appear native-like in 
another. GE processing, on the other hand, explicitly predicts that the morphosyntactic 
processing of both native speakers and L2 speakers may vary in depth as a function of task 
(Ferreira & Patson, 2007).In order to examine task effects in L2 processing, a translation task 
was implemented in this dissertation. The reasons for choosing a translation paradigm are 
threefold. First, a translation may provide a window into L2 learners’ behavior of integrating 
morphosyntax and semantic information. As previously mentioned, how language learners use 
morphological, syntactic, and semantic information during sentence processing may not clearly 
be examined in a traditional GJT or by answering comprehension questions. Translations are 
especially useful for examining how morphosyntax and semantic knowledge are integrated in the 
language learner's mind.  
Second, the representation of two languages in the bilingual mind has been largely 
informed by research that explores the relationship between two different lexicons and concepts, 
proposing various models on language organization (Kroll & Stuart, 1994; De Groot & Poot, 
1997; Dijkstra & van Heuven, 1998). However, French and Jacquet (2004) pointed out that few 
studies have investigated how two languages are represented at the sentence level as opposed to 
the word level (Shin & Christianson, 2009). Sentence-level translation in L2 psycholinguistic 
research has been given little attention despite its potential to inform cognitive processes 
involved in translation. Thus, the translation task used in this dissertation can further broaden the 
understanding of how the lexical-semantic level of representation is incorporated with the level 
of syntactic representation during L2 processing via the task of sentence- or text-level translation. 
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Last but not least, the translation paradigm in this dissertation is also taken as a type of 
reading comprehension task, not just a method to elicit L2 learner output. The translation process 
usually requires additional attention and increases cognitive load compared to normal reading, to 
reformulate a source language into a target language (Macizo & Bajo, 2004, 2006). A recent 
study in first language (L1) processing reported that reading goals and task demands can 
influence processing routines (Swets, Desmet, Clifton, & Ferreira, 2008). Most L2 
psycholinguistic research has not yet considered task effects on L2 processing. Therefore, the 
translation task in this dissertation provides not only on-line and off-line data but also broadens 
our understanding of how L2 processing is modulated as a function of reading task.   
 
 
Overview of the Dissertation 
 The purpose of this dissertation is to investigate the processing mechanisms of non-native 
speakers at both the sentence level and the morphological level. Along with the common 
psycholinguistic on-line techniques (self-paced reading and eye-tracking paradigms), this study 
incorporates an off-line translation paradigm to specifically investigate how adult L2 learners use 
different kinds of information when processing L2 input. Task effects are examined by 
comparing processes involved in comprehension and translation. The degree to which 
proficiency modulates processing behaviors is also considered. The dissertation is structured as 
follows.  
 Chapter 2 summarizes past studies relating to L2 processing research, including syntactic 
ambiguity resolution, wh-dependency in L2 sentence processing, and morphological processing. 
Two models of main interest, the SSH (Clahsen & Felser, 2006) and GE language processing 
 
 
7 
 
(Ferreira et al., 2002) are discussed in detail.  
 Chapter 3 introduces how translation is viewed from a psycholinguistic perspective and 
presents an influential model in bilingual representation research. How reading tasks have been 
examined by using a translation paradigm is also discussed. A summary of the existing 
experimental studies of translation, both at the word-level and the sentence-level, completes the 
chapter.    
 Chapter 4 presents Experiments 1 and 2, which examined the extent to which Korean 
learners of English are influenced by morphosyntax and semantic information in a translation 
task. Both translation directions, L1 to L2 and L2 to L1, were explored to further investigate the 
effect of input language on language representation in the learner’s mind as well as how L2 
proficiency modulates translation performance. 
 Chapter 5 presents Experiment 3, which investigated L2 processing behaviors of Korean 
learners of English compared to native English speakers in a self-paced reading task and a 
translation task. In particular, the effect of reading task on L2 processing was examined through 
comparison of reading for comprehension and reading for translation by L2 learners. As in the 
previous experiments, an L2 proficiency effect was also considered.  
 Chapter 6 presents Experiment 4, which examined lower-level morphological processing, 
i.e., subject-verb agreement violations, in English by Korean learners of English. In particular, 
whether the L2 learners were sensitive to morphological violations to the same extent as native 
speakers in an eye-tracking paradigm is discussed in detail. The effect of reading task on 
morphological sensitivity was again examined through comparison of comprehension and 
translation sessions.  
 Finally, Chapter 7 summarizes the major findings of the four experiments and discusses 
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L2 learners’ integration of morphosyntax and semantic information, their sensitivity to subject-
verb agreement violations in English, and the effects of reading task and proficiency on L2 
processing. The results are discussed in light of GE and goal-dependent sentence and 
morphological processing in L2 (Christianson et al., 2001; Ferreira & Patson, 2007; Swets et al., 
2008), pointing to quantitative, rather than qualitative differences between L1 and L2 processing. 
The implications of this dissertation for L2 processing research and future directions are 
discussed along with some limitations of the dissertation.    
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Chapter 2 
Second Language Processing 
 
Research Prior To Processing 
 Prior to the relatively recent interest in L2 processing, the primary focus in L2 acquisition 
research was on the issue of the development of language learners’ linguistic competence and 
knowledge in L2. A number of studies investigated the availability of innate knowledge, widely 
known as Universal Grammar (UG), during L2 language learning, specifically asking whether 
the same UG principles which govern child first language grammar are also available to adult L2 
learners (e.g., Felix, 1985; Flynn, 1987; Schachter, 1990; White, 1989; White & Genesee; 1996).  
Availability of UG has been considered to be a possible factor in ultimate attainment of L2 
grammatical knowledge. For instance, Schachter (1990) claimed that L2 adult learners are not 
able to acquire a complete L2 grammar because they no longer have access to UG. Using a 
grammaticality judgment task, Schachter showed that L2 speakers of various languages, such as 
Dutch, Indonesian, Chinese, and Korean, did not appear to be constrained in their L2 by the 
principle of subjacency, which states that the types of clauses out of which movement is licit is 
limited. These and other findings supported the incomplete knowledge hypothesis (Bley-Vroman, 
1990; Schachter, 1990), which proposed that UG is not reactivated in L2 acquisition, and thus 
complete acquisition of L2 grammar knowledge is impossible for post-pubescent L2 learners.  
 Along with testing the availability of UG in language learners, the effect of age has also 
been discussed for decades to explain ultimate attainment in SLA. Many previous studies have 
examined age effects on ultimate L2 attainment, reporting conflicting results over whether 
successful mastery of an L2 is dependent on the age of acquisition (Birdsong, 1992; Johnson & 
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Newport, 1989; Oyama, 1978; Sorace, 1993). While Johnson and Newport (1989) offered a 
substantial relationship between L2 acquisition and age of acquisition, White and Genesee 
(1996) did not find the age of acquisition to be a significant factor, contra the critical period 
hypothesis (Lennenberg, 1967).White and Genesee furthermore acknowledged that underlying 
linguistic competence can be different from the processes associated with access to a target 
language, i.e., performance. They pointed out the need to study L2 learners’ processing alongside 
their knowledge in order to completely understand their linguistic systems. In recent years, a 
growing body of research has focused on the question of whether differences in ultimate 
attainment between L1 and L2 speakers may be, at least in part, due to different or non-native-
like processing mechanisms in L2 learners.   
 
 
Sentence Processing in Second Language 
Previous studies in the L1 processing literature have shown that the relative clause (RC) 
attachment preference might be different from language to language. Ambiguous relative clauses 
have been the object of interest in psycholinguistic research due to cross-linguistic differences in 
ambiguity resolution. An example of an ambiguous relative clause is presented in (1), consisting 
of a complex noun phrase (NP1-of-NP2) and a modifying relative clause.  
  
 (1) He thanked the secretary of the professor who never drank wine. 
                                           NP 1                    NP 2                   RC     
 
Some languages tend to attach the RC to the second NP (i.e., low attachment) both in on-line and 
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off-line reading comprehension tasks as in Brazilian Portuguese (Miyamoto, 1998), Norwegian, 
Swedish, and Romanian (Elhrilich, Fernandaz, Fodor, Stenshoel, & Vinereanu,1999), and 
English (Cuetos & Mitchell, 1988). On the other hand, there are languages that prefer attachment 
to the first NP (i.e. high attachment), such as Spanish (Cuetos & Mitchell, 1988), German 
(Hemforth, Konieczny & Scheepers, 2000), Dutch (Brysbaert & Mitchell, 1996), and French 
(Zagar, Pynte, & Rativeau, 1997).  
Investigations of L2 learners’ reading behaviors during on-line comprehension are 
informed by cross-linguistic differences previously obtained in L1 processing research. Many of 
the studies on L2 processing have used the globally ambiguous relative clause to examine how 
the parsing routines in bilinguals and second language learners are different from or the same as 
monolinguals (Dussias, 2003; Kim, 2008; Papadopoulou & Clahsen, 2003; Felser et al., 2003). 
Some basic studies that have examined L2 sentence processing are reviewed as follows from 
topic to topic, i.e., RC attachments, filler-gap dependencies, and other structures.  
 
RC attachments.  
Dussias (2003). The aims of the study were to investigate how Spanish-English 
bilinguals make the parsing decisions in ambiguity resolution compared to Spanish and English 
monolinguals in both on-line and off-line tasks. Off-line questionnaire data from the bilinguals 
showed that L1 English-L2 Spanish bilinguals displayed a significant bias for low attachment 
when reading Spanish just as in their L1, suggesting the possibility of L1 influence in parsing 
decisions. On the other hand, L1 Spanish–L2 English bilinguals followed the low attachment 
pattern when reading English the same as that of monolingual English speakers. Moreover, this 
group also favored low attachment over high attachment even in L1 Spanish, a language 
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conventionally biased to high-attachment interpretation. Regarding the on-line data, L1 English-
L2 Spanish speakers exhibited no significant preferences for one over the other, indicating 
different syntactic analysis from monolingual Spanish speakers. The L1 Spanish-L2 English 
participants showed a preference for low attachment over high attachment even in reading their 
L1. The author concluded that these bilinguals seemed to prefer low attachment regardless of 
their L1.  
Felser et al. (2003). High-proficiency Greek and German L2 learners of English read 
sentences containing complex noun phrases linked with either ‘of’ or ‘with,’ followed by relative 
clauses as shown in (2).  
 
(2) a. A man called the student of the teacher who was disappointed by the new 
educational system. (genitive condition) 
                b. A man called the student with the teacher who was disappointed by the new 
educational system. (preposition condition) 
 
Results showed that the L2 participants did not show any high attachment preference in 
disambiguating the relative clause in either the off-line or the on-line task, possibly suggesting 
no L1 transfer. On the contrary, the L2 learners preferred low attachment only in the condition 
where a NP was linked with the thematic preposition ‘with.’ Both L2 learner groups failed to 
display any preference in the NP-of-NP condition in either task, whereas English monolinguals 
reliably showed low attachment preference in the ‘of’ condition. The authors concluded that 
native and non-native speakers differ in that the L2 comprehension mechanism does not always 
integrate phrase-structure information immediately, unlike the L1 parser.  
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Papadopoulou and Clahsen (2003). The study investigated how high-proficiency L2 
learners (Spanish, German, and Russian) of Greek apply parsing routines in ambiguous RC 
resolution, containing two types of complex NPs with linking prepositions ‘with’ and ‘of.’ Since 
participants’ L1s were all high-attachment languages, as was their L2 (Greek), high attachment 
resolution was predicted in both an acceptability task and a self-paced reading task. Findings 
from both experiments showed, however, that both Greek monolinguals and the L2 learners 
preferred a low attachment in sentences with antecedents in the preposition ‘with’ conditions, 
while only the native speakers of Greek consistently showed a high attachment in the genitive 
‘of’ condition. The results were interpreted as showing that when lexical cues like the preposition 
‘with’ are lacking in a sentence, L2 learners might have difficulty integrating the syntactic 
information in the sentence, while native speakers are able to use both syntactic and lexical 
information during sentence processing. 
 
Filler-gap dependencies.  
Marinis, Roberts, Felser and Clahsen (2005). This study examined whether non-native 
speakers can make use of intermediate syntactic gap information during real-time processing of 
sentences involving long-distance wh-phrases. Previous research on L1 processing has reported 
that native speakers of English are facilitated by intermediate syntactic gaps when integrating a 
filler with its subcategorizer (Kluender & Kutas, 1993; Gibson & Warren, 2004). In (4) for 
example, English native speakers in a study by Gibson and Warren (2004) were facilitated by the 
availability of an intermediate landing site to process the fronted wh-pronoun, resulting in longer 
RTs at the segment 3 and shorter RTs at the segment 5 in (3a) than (3b).  
 
 
 
14 
 
(3) a. The manager whoi / the consultant claimed/ ei that/ the new proposal/ had pleased 
ei/  
                  1                                         2                      3                     4                       5                      
will hire five workers tomorrow/.  
                b. The manager who/ the consultant’s claim/ about/ the new proposal/ had pleased ei/   
                            1                                 2                           3                 4                        5  
will hire five workers tomorrow/.  
 
Using a self-paced reading task, L2 learners of English with different L1 backgrounds 
(Chinese, Japanese, Greek and German) and native English speakers read the sentences adapted 
from Gibson and Warren (2004). The L1 English speakers made use of intermediate syntactic 
gap to retrieve the filler to integrate with its subcategorizer, producing longer RTs at segment 3, 
the intervening clause boundary, replicating the results of Gibson and Warren (2004). However, 
unlike the native speakers, no L2 speaker groups showed facilitation of the intermediate syntactic 
gap at segment 3 (intermediate gap effect), although the L2 speakers displayed the filler 
integration effect, attempting to integrate the filler with its subcategorizing verb at segment 5. 
The authors suggested that the absence of the intermediate gap effect in L2 learners indicates a 
lack of detailed syntactic representation in on-line processing compared to native speakers.  
 
Other types of structures.   
Frenck-Mestre and Pynte (1997). Using an eye-tracking technique, bilinguals’ parsing 
strategies in reading syntactically ambiguous sentences were investigated. A temporarily 
ambiguous prepositional phrase (PP) was used with manipulating the properties of the verb 
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preceded by the PP, which is illustrated in (4).  
 
 (4) a. They accused the ambassador of espionage but nothing came of it.  
             b. He rejected the manuscript on purpose because he hated its author. 
 
Results showed that the bilingual participants performed a complete syntactic parse of the 
sentences, and the pattern was in the same manner as monolingual counterparts. Also, the lexical 
information carried by the verb in the PP apparently influenced the reading of the L2 sentences. 
The authors claimed that non-native processing is not necessarily different from native 
processing, at least with respect to this particular structure.  
Hopp (2006). This study investigated L2 processing of subject/object ambiguities in 
German with endstate L2 learners whose L1s were English and Dutch. German has a canonical 
SOV order, but the object can precede the subject in embedded clauses. Previous L1 processing 
studies in German have shown that German native speakers have a subject-initial preference 
when reading ambiguous sentences, and that garden-path effects are increased with OS orders in 
parsing (Bader & Meng, 1999), and that the strength of garden-path effects are found to be 
relative to the two possible syntactic cues: verbal agreement and case. The question of interest in 
this study was whether advanced and near-native English and Dutch speakers of German would 
be able to show similar patterns of using syntactic feature types in subject-object ambiguities as 
native German speakers. Results showed that near-native L2 speakers patterned like native 
speakers, consistently showing local slowdowns in the critical region of OS sentences in both 
types of syntactic disambiguation (case vs. verbal agreement). On the other hand, all participants 
in the advanced L2 group were generally slow in the OS order at the end of the sentence, 
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regardless of syntactic disambiguation types. These findings point to emphasize the role of 
proficiency in processing a target language, suggesting sensitivity to syntactic information is not 
restricted in non-native processing.   
Juffs (1998). This study manipulated verb argument structure and lexical-semantic cues 
in reduced relative clauses to examine ESL learners’ sensitivity to different argument structure 
and the use of semantic knowledge in on-line reading. Participants were three different groups of 
L2 learners of English (Chinese, Korean/Japanese, and Romance) to examine the effect of L1-L2 
typological distance, expecting that Romance speakers have advantages over the other three 
groups. Results from the acceptability judgment task revealed that although the typological 
relation between Romance and English gave Romance-speaking participants advantages, all L2 
speakers were able to detect the differences in verb argument structure and different types of 
cues. With regard to reading times in the ambiguous region, all the L2 learners generally took 
longer than native speakers, but the patterns to display sensitivity to the verb argument structure 
and the lexical-semantic cue types were similar to native speakers.  
To summarize, the main findings from the research that has examined RC attachment 
preferences in L2 learners are not as clear-cut as the previous results on RC attachment reported 
in monolingual research. Some studies present results showing L2 transfer (Dussias, 2003), 
while others report no preference in ambiguity resolutions thereby suggesting that L2 learners’ 
parsing routines are different from native speakers (Felser et al., 2003; Papadopoulou & Clahsen, 
2003). Results from studies investigating other types of constructions thus far provide mixed 
results as well. Some studies show evidence that L2 speakers demonstrate the use of syntactic 
knowledge in the same manner as native speakers (Frenck-Mestre, 1997; Juffs, 1998), while 
others suggest that L2 processing is different in that non-native processing lacks abstract 
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linguistic structure (Marinis et al, 2005).  
However, it should be noted that the null results of L2 learners’ preference or any effects 
unlike L1 monolinguals (Felser et al., 2003; Marinis et al., 2005; Papadopoulou & Clahsen, 
2003) does not necessarily provide evidence for the argument that L2 processing is different 
from L1 processing. Furthermore, an issue of individual differences, such as proficiency in L2 
and working memory capacity has not been taken into consideration in much of the literature 
(Hopp, 2006; Kim, 2008). Participants in most studies reviewed in the previous table were highly 
proficient in their L2. However, L2 proficiency appeared to play a role in sentence processing, as 
found by Hopp (2006). These individual differences might play a crucial role in the L2 
processing mechanism. Thus, as many researchers have pointed out (Clahsen & Felser, 2006; 
Frenk-Mestre, 1997; Juffs, 1998), more research on a variety of structures with learners of 
different proficiency levels is still required to investigate the role of L2 processing in second 
language acquisition.  
 
 
Morphological Processing in Second Language 
The research domain on morphological processing by language learners also provides 
insight into L2 processing. Research in SLA has reported that adult L2 speakers who learn an L2 
after puberty consistently have difficulty with morphology, such as tense, agreement, number, 
and proper use of determiners (Johnson, Shenkman, Newport, & Medin, 1996; Lardiere, 1998). 
In recent years, a growing body of research has also explored whether this difficulty stems from 
differences in grammatical processing between L1 and L2 (Jiang, 2004; Sato & Felser, 2006; 
Hopp, 2006; Keating, 2009). These studies have mainly addressed whether non-native speakers 
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are sensitive to morphosyntactic information to the same extent as native speakers. Again since 
the studies on L2 morphological processing are largely informed by research on monolingual 
speakers, several key studies in L1morphological production and comprehension are reviewed 
before beginning a discussion of the L2 research.   
 
L1 studies. Bock and colleagues have examined agreement computation in language 
production in English in a series of studies (Bock & Cutting, 1992; Bock & Eberhard, 1993; 
Bock, Nicol, & Cutting, 1999), showing that native speakers routinely produce subject-verb 
agreement errors, where a verb erroneously agrees with intervening nouns. This is often termed 
the “broken agreement effect” or “attraction errors.” Below is a brief summary of the key studies 
examining the broken agreement effect in native speakers of English.  
Bock and Miller (1991). As the first study, Bock and Miller investigated how native 
speakers of English orally completed the sentence fragments show in (5).  
 
(5) a. The key to the cabinet… 
                  b. The key to the cabinets…  
 
The result showed that completion of a sentence fragment like (5a) produced more subject-verb 
agreement errors than in (5b). The reason for the result was that the first noun (head noun) is 
singular and the second noun (local noun) is plural in (5b). This broken agreement effect has 
been replicated in many other languages such as Italian (Vigliocco, Butterworth, & Semenz, 
1995), Spanish (Vigliocco, Butterworth, & Garrett, 1996), and Dutch and French (Vigliocco, 
Hartsuiker, Jarema, & Kolk, 1996).  
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 Bock and Eberhard (1993). The broken agreement effect reported in the previous studies 
was further obscured by the result that when the head noun was plural, the probability of yielding 
the “broken agreement effect” was almost equal in both (6a) and (6b).  
 
(6) a. The keys to the cabinets… 
                  b. The keys to the cabinet… 
 
The “head-overwriting” proposal suggests that the plural marker is the morphosyntactically 
marked form, whereas singular is the default unmarked form. The marked plural local noun in 
(5b) sometimes overrides the unmarked singular head noun, resulting in errors. However, a 
sentence like (6b) does not create errors as much as (5b), on the basis that the head noun is plural 
and the local noun is unmarked singular form which cannot override the head noun.  
Pearlmutter, Garnsey and Bock (1999). The previous studies observed the broken 
agreement effect in language production. Pearlmutter et al. (1999) investigated whether the effect 
is observed in reading comprehension instead of production. The study examined the extent to 
which the systems underlying production and comprehension are related. A word-by-word self-
paced reading task and an eye-tracking paradigm were used to explore the time course of 
processing agreement, measuring reading times on the critical regions, the verb and the word 
following the verb, as in sentences like (7).  
  
 (7) a. The key to the cabinet was rusty from many years of disuse. 
                 b. The key to the cabinets was rusty from many years of disuse. 
                 c. The key to the cabinet were rusty from many years of disuse. 
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                 d. The key to the cabinets were rusty from many years of disuse.  
 
  The grammaticality and the number mismatch between head noun and local noun were 
manipulated in the stimuli. Results were consistent with the previous findings in production 
studies: comprehenders took longer to read (7b) than (7a), showing evidence of the broken 
agreement effect in normal reading comprehension even without an additional task, such as 
grammaticality judgment or lexical decision. Beyond this sensitivity to seeming and real 
agreement violations, an interaction between the grammaticality and head/local noun number 
match was found, indicating that the distracting local noun created more difficulty in processing 
grammatical sentences such as (7b), while it eased processing difficulty in ungrammatical 
sentences such as (7d). It was concluded that computation of agreement is automatic and an 
integral component in comprehension, even though the agreement marking is meager and not 
critical in understanding sentences in English. In addition, the finding that the same sensitivity to 
the agreement violations was found in normal comprehension was taken as evidence that 
mechanisms involved in comprehension and production are closely related for processing 
agreement information. These findings obtained from the L1 production and comprehension 
research converge to suggest that native speakers possess highly integrated knowledge of 
agreement information in English. Morphological knowledge is automatically activated and thus 
affects language processing in on-line reading comprehension even without subsidiary tasks.     
 Taking this into consideration, researchers have started to investigate whether 
morphological knowledge is an integrated part of linguistic competence in bilinguals and 
language learners. Using the same time-sensitive methodologies, such as self-paced reading tasks 
and eye-tracking techniques, studies in L2 processing of morphology have started to address the 
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question about the cause of consistent morphological difficulty reported in SLA. In particular, 
the inquiry has focused on whether this difficulty is attributed to an incomplete underlying 
grammar or to the processing mechanisms in the L2. As of yet, only a handful of experimental 
studies provide mixed results regarding the issue of sensitivity to morphosyntactic information in 
L2 processing. In the next section, those L2 studies are reviewed in greater detail.  
 
  L2 studies. One of the main goals in L2 morphological research is to examine whether 
L2 speakers are sensitive to morphological information during sentence comprehension in the 
same way that native speakers are. Some of the recent studies on examination of L2 
morphological processing are summarized as follows.  
Foote (2011). This study investigated whether early and late Spanish-English bilinguals 
possess integrated knowledge of agreement in Spanish using a self-paced reading task. Three 
types of agreement were tested: subject-verb person, number, and noun-adjective gender 
agreement. Results showed that both early and late bilinguals displayed equal sensitivity to all 
types of agreement in Spanish, although there was diminished sensitivity in subject-verb number 
agreement when intervening materials existed between agreement sources (i.e., singular/plural 
nouns) and verbs.  
Keating (2009). The study provided evidence that L2 English speakers have different 
sensitivity to gender agreement in Spanish compared to L1 Spanish speakers, using an eye-
movement technology. The gender agreement system in Spanish requires that nouns and 
modifiers should match in gender, and the two constituents are not always adjacent to each other. 
The distance between the noun and the modifier was manipulated to investigate whether L2 
speakers can still show sensitivity to anomalies in gender agreement even when modifying 
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adjectives are not within a local domain. The advanced English-speaking learners consistently 
showed sensitivity to gender agreement errors when the modifier was adjacent to the noun, like 
native speakers. However, L2 learners were not sensitive to violations of gender agreement when 
modifiers were located either in the VP of the matrix clause or in a subordinate clause, showing a 
reliable distance effect. The author concluded that native-like processing may not be achievable 
in non-native speakers and that the difference is due to a processing deficit rather than a deficit in 
representation in L2, because L2 learners were able to detect gender agreement anomalies within 
a local domain. 
Sato and Felser (2006). This study also demonstrated that non-native speakers showed 
reduced sensitivity to agreement as compared to case errors, unlike the native control group. The 
study investigated to what extent the L2 learners of English (German, Japanese, and Chinese) 
were affected by semantic and syntactic information, including animacy and morphosyntactic 
violations using both an on-line speeded grammaticality judgment task and an off-line sentence 
completion task. Results revealed that non-native speakers were significantly less sensitive to 
agreement violations than case errors regardless of L1 background, unlike native speakers, who 
were all identically sensitive in detecting those errors. The authors interpreted the results in that 
learners’ reduced sensitivity to agreement errors may reflect their inability to use full-fledged 
syntactic structure during on-line L2 processing, given that subject-verb agreement requires 
computing a functional head (IP) with non-adjacent constituents whereas case morphology is 
locally within the VP. The finding that all L2 groups were more insensitive to agreement than 
case errors seemed further to indicate that L1 transfer may not be a major cause of L2 
morphosyntactic processing difficulty in L2. 
Jiang (2004). This study is highly relevant to one of the experiments in this dissertation. 
 
 
23 
 
It investigated whether inflectional morphology is an integral part of L2 competence, specifically 
testing if the broken agreement effect found in native speakers (Bock & Miller, 1991; 
Pearlmutter et al., 1999) is also present in L2 speakers. In three experiments, Chinese learners of 
English participated in a word-by-word self-paced reading task. The first experiment investigated 
the broken agreement effect in all grammatical conditions, as in (8).  
 
(8)  a. The key to the cabinet was rusty from many years of disuse. 
              b. The key to the cabinets was rusty from many years of disuse.  
 
L2 learners were not found to show any sensitivity to the number morpheme. Experiment 2 and 3 
further tested L2 learners’ sensitivity to different types of morphologies, namely subject-verb 
number agreement, pronoun-verb disagreement and subcategorization violation, in both 
grammatical and ungrammatical conditions as in (9) below.  
 
(9) a. The bridges to the island were about ten miles away.  
             b. The bride to the island were about ten miles away.   
             c. I told you I am a professor of psychology.  
             d. I told you she am a professor of psychology.  
             e. The teacher encouraged the children to mail the letter to the president. 
            f. The teacher insisted the children to mail the letter to the president.  
 
Results showed that while native speakers responded with significantly different reading 
times in all three types of violations, non-native speakers were only sensitive to pronoun-verb 
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disagreement and subcategorization violations, and not to subject-verb number agreement 
violations. 
Jiang (2004) argued that two accounts could explain the morphological difficulties in L2 
learners: the competence deficit account (CDA) versus the performance deficiency account 
(PDA). The former attributes the morphological difficulty to learners’ incomplete competence in 
their L2, while the latter assumes that learners have difficulty with retrieving or accessing the L2 
competence that has already been internalized. Jiang defines the “competence” in terms of 
automaticity, an ability to use internalized knowledge automatically. Thus, according to Jiang, 
the issue of whether morphological difficulty is a matter of competence or performance is really 
about whether L2 morpheme knowledge can be automatically activated. The result that L2 
learners were insensitive to number agreement was interpreted as support for the CDA, rather 
than the PDA. Jiang argued that since morphological knowledge is not integrated in L2 
competence, the knowledge could not be automatically activated in reading comprehension.  
Alternatively, the data from Jiang’s study could also be interpreted as supporting the 
PDA. In support of the CDA, Jiang stated that “The morphological insensitivity found in 
nonnative speakers in the comprehension task and their nearly perfect performance on the 
written grammar tests are consistent with the CDA” (Jiang, 2004, p. 624). However, because L2 
participants were almost perfect in the grammar test showing their knowledge on the morpheme 
being tested, the insensitivity to morphological violations during comprehension seems to be due 
to a performance deficit, not a competence deficit.  
In conclusion, unlike the findings in L1 studies, the extent to which L2 learners deploy 
integral knowledge of agreement during sentence comprehension has not yet come to consensus. 
While some studies suggest that L2 learners have reduced sensitivity to agreement errors 
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compared to native speakers (Keating, 2009; Sato & Felser, 2006), there is a study that provides 
evidence that even late learners show integral knowledge of L2 agreement (Foote, 2011). While 
few studies thus far have taken L2 proficiency into consideration for L2 processing mechanisms, 
some have hinted that L2 proficiency might be related to processing (Foote, 2011; Hopp, 2006). 
It may then be possible that L2 speakers can eventually possess integrated knowledge of 
morphology in L2 as proficiency becomes more native-like.   
 
 
The Shallow Structure Hypothesis (SSH) 
As reviewed in the previous sections, some of the findings in L2 processing research 
suggest that grammatical processing in adult L2 speakers are different from native speakers 
(Dussias, 2003; Felser et al., 2003; Keating, 2009; Papadopoulou & Clahsen, 2003). In an 
attempt to integrate non-native processing research into a theoretical framework, an intriguing 
hypothesis for explaining processing mechanisms in adult L2 learners, the Shallow Structure 
Hypothesis (SSH) has been proposed (Clahsen & Felser, 2006), providing an account for the 
characteristic differences between L1 and L2 processing. 
Before the proposal of this hypothesis, Clahsen and Felser considered other factors such 
as limited knowledge of L2, limited working memory, slower processing speed, and L1 transfer 
to account for the observed difference between L2 speakers and native speakers, but they argued 
that these factors cannot completely explain adult L2 processing. 
Clahsen and Felser considered that the processing difference might be attributed to the 
limited knowledge of an L2 grammar, which would result in preventing a properly functioning 
parser from operating in L2 speakers. However, most participants in the L2 processing studies 
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had high L2 proficiency in grammaticality tests or language proficiency tests. In addition, a 
discrepancy between linguistic knowledge and processing performance was reported, suggesting 
that L2 knowledge does not necessarily affect parsing strategies. Second, the authors also 
acknowledged that L2 speakers tended to read L2 sentences more slowly than L1 native speakers. 
However, the researchers argued that slower reading speed cannot fully explain the processing 
pattern differences between native and non-native speakers, because reading speed did not have 
connections to processing patterns in Felser et al.’s (2003) study.  
Third, Clahsen and Felser predicted that if limited working memory of L2 learners affects 
the processing mechanism, then learners should be more sensitive to syntactic information just 
like L1 children, given that L1 children over-rely on structural information because they have 
limited working memory resources (Felser et al., 2003; Sekerina, Stromswold, & Hestvik, 2004). 
However, counter this prediction, Juffs (2004) observed that working memory did not show a 
strong correlation with on-line L2 processing patterns. Lastly, whether L1 knowledge affects 
parsing heuristics in L2 has been one of the critical issues in the L2 processing literature. Some 
studies suggest L2 transfer (Dussias 2003) in the L1, while others support L1 transfer in the L2 
(Fernandez, 2002; Frenck-Mestre, 2002). Since findings in the literature relating to this issue are 
still unclear, Clahsen and Felser emphasized the importance of more empirical studies. 
After considering these other factors, the SSH was proposed to provide explanations for 
why L2 processing is found to be different from native processing. The core idea of SSH is that 
grammatical processing in language learners is qualitatively different from that of native 
speakers as L2 learners rely more on lexical-semantic knowledge and less on syntactic 
information in the input than do native speakers. The SSH essentially takes the “generative 
hypothesis” about syntactic representation, which proposes that learners do not possess complex 
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syntactic representation (Clahsen & Muysken, 1986, 1989, 1996), and implemented the view in 
the processing mechanism. It proposes that the syntactic representations that learners compute 
during on-line comprehension lack the full-fledged L2 grammar, and thus learners are dependent 
on lexical-semantic or world knowledge to compensate for their inability to use their syntactic 
knowledge. Some of the existing studies in relative clause ambiguity resolution (Dussias, 2003; 
Felser et al., 2003; Papadopoulou & Clahsen, 2003), syntactic dependencies (Marinis et al., 
2005), and morphological sensitivity (Keating, 2009; Sato & Felser, 2006) appear to support this 
hypothesis, providing evidence that adult L2 learners cannot use complex syntactic information 
compared to native speakers.   
Interestingly enough, shallow processing does not appear to be unique to L2 learners 
because there are several studies that propose the idea of shallow processing in native speakers 
as well; these will be discussed in the next section.  
 
 
Good-Enough Processing 
The “shallow and less detailed” processing discussed by Clahsen and Felser (2006) has 
also been observed in the psycholinguistic literature for L1 processing (Christianson et al., 2001; 
Christianson, Williams, Zacks, & Ferreira, 2006; Ferreira, Christianson, & Hollingworth, 2001; 
Ferreira et al., 2002; Ferreira & Patson, 2007). Existing models in sentence comprehension have 
mostly focused on syntactically ambiguous sentences, assuming that the language processor 
operates in a complete, detailed, and accurate way to generate sentence meaning from individual 
words (Frazier & Clifton, 1996; MacDonald, Pearlmutter, & Seidenberg, 1994). Ferreira et al. 
(2002) raised the question about how people comprehend syntactically challenging but 
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unambiguous sentences and focused on the comprehenders’ interpretations of these types of 
sentences. Ferreira and colleagues observed that people sometimes tend to misinterpret sentences 
in ways that are not accurate reflections of their actual content (Christianson et al., 2001; Ferreira, 
2003; Ferreira et al., 2001). These studies provide evidence that the language processor 
sometimes yields only partial or incomplete representations. Based on these results, Ferreira and 
colleagues proposed the good-enough (GE) approach to language comprehension. The basic idea 
of GE processing is that comprehenders compute linguistic input using both syntactic and 
semantic information along parallel routes, but the output of each route is not always reconciled 
if one output appears good enough for comprehension, thus yielding a final interpretation that is 
not completely faithful to the input. There are several key studies to provide evidence for GE 
processing in L1 comprehension with native speakers of English.  
Christianson et al. (2001). In this study, participants were asked to read garden-path 
sentences like the one in (10) and answer questions to examine whether they analyze “the baby” 
as the object of “dressed” or as the subject of the main clause, and whether the initial misanalysis 
fades away from their memory at the end of the reading. 
 
    (10) While Anna dressed the baby played in the crib. 
 
Results showed that participants answered ‘yes’ to both questions: ‘Did the baby play in the 
crib?’ and ‘Did Anna dress the baby?’ The finding indicated that participants eventually took 
‘the baby’ as a subject of ‘played’ after a reanalysis; however, the initial misinterpretation, 
“Anna dressed the baby,” still lingered in their minds. The authors interpreted this results as 
evidence of incomplete reanalysis resulting in a good-enough representation, which was 
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unfaithful to the original text.  
Ferreira (2003). This study specifically motivates the current dissertation. Ferreira 
reported that native speakers of English misinterpreted certain types of syntactic structures more 
than others, and that the rates of misinterpretation were larger when syntactic structures were 
inconsistent with world knowledge. Materials used in the study were as in (11).  
 
  (11) a. The patient was treated by the doctor. (passive-plausible) 
                  b. The doctor was treated by the patient. (passive-implausible) 
                  c. It was the doctor that treated the patient. (subject cleft-plausible) 
                  d. The patient treated the doctor. (active-implausible) 
 
English speakers were less accurate in implausible sentences (80%) than plausible 
sentences (90%) for passives, whereas for actives, they were as accurate with plausible sentences 
(98%) as with implausible sentences (95%), resulting in a significant interaction between 
syntactic structure and plausibility. In addition, the frequency of the syntactic structure did not 
influence misinterpretations, as subjects responded as accurately to infrequent subject clefts 
(11c) as to active sentences (11d). Ferreira interpreted the findings as showing that native 
comprehenders tend to employ heuristic processing mechanisms along with a syntactic 
processing algorithm. These heuristics include semantic plausibility and a Noun-Verb-Noun 
(NVN) word order template that maps constraints of this order onto Agent-Verb-Patient 
interpretations. The passive structure, which has an atypical patient-before-agent order, is 
apparently harder to process than the active structure due to the conflict between the syntactic 
algorithm and the semantic heuristic. The findings in Ferreira’s study suggest that the syntactic 
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representations in the comprehenders’ mind are “fragile,” and the heuristic parser is “fast and 
frugal” at reaching an interpretation of a sentence when processing linguistic input. As such, the 
heuristically-derived interpretation sometimes overwhelms or over-writes the output from the 
syntactic parse. 
Christianson, Luke, and Ferreira (2010). This study investigated an interaction of 
semantic and syntactic processing routes in normal comprehension, by combining a 
comprehension paradigm and a structural priming paradigm. The materials with active/passive 
structures were adapted from Ferreira (2003). The error rates increased when structure conflicted 
with plausibility of the sentence, that is, passive-implausible sentence yielded incorrect answers 
the most, replicating the results for Ferreira’s study. Another important finding was that both 
plausible-passive and implausible-active sentences tended to prime passive structures in 
production data. All together, the data in this study were taken as evidence that the language 
processor is likely to reconcile the output of both syntactic and semantic routes, such that the 
final interpretation ends up as a good-enough representation.  
Swets et al. (2008). To further examine whether GE processing is affected by certain 
types of tasks and sentences, Swets et al. investigated whether reading goals could possibly 
affect the depth of processing of a sentence. This study also motivates the present dissertation 
Sentence types (fully ambiguous, NP1 disambiguation, NP2 disambiguation) and types of 
comprehension questions (relative clause questions, superficial questions, and occasional 
questions) were manipulated to examine the effects of ambiguity advantages and reading goals 
on parsing strategies. Example materials from the Swets et al. study are presented in (12).   
 
(12) a. The maid of the princess who scratched herself in public was terribly humiliated. 
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(ambiguous)  
                 b. The son of the princess who scratched himself in public was terribly humiliated.  
(N1 disambiguation) 
                 c. The son of the princess who scratched herself in public was terribly humiliated.  
(N2 disambiguation)  
 
Three main results emerged. First, readers were faster in reading globally ambiguous sentences 
when asked superficial questions throughout the experiment, which is the consistent with 
previous studies that showed speed advantages in processing ambiguous sentences. The reason 
for this is that comprehenders do not put as much effort into resolving the ambiguity on the basis 
that there is no specific information to help them to resolve it (Traxler, Pickering, & Clifton, 
1998; van Gompel, Pickering, & Traxler, 2001). Second, when task demand increased, that is, in 
a condition that asked about the relative clause and its attachment, reading times were 
significantly longer than in the other conditions. Third, when questions were about the 
interpretation of the relative clause, reading times were slower in ambiguous sentences than in 
the disambiguated sentence type. Based on the finding that ambiguity yielded faster reading 
times, the authors concluded that language processing can sometimes be incomplete and 
ambiguous sentences are left unresolved when there is no information to disambiguate them and 
no demand for disambiguating them. Furthermore, they concluded that since the task demand 
made reading times different, it seemed to suggest that human language processing is strategic as 
well as dependent on the goals of reading. Taken together, the study provided evidence that 
language processing sometimes yields shallow representations and emphasized the importance of 
task and reading goals (see also Christianson & Luke, 2011). 
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To summarize, the extent to which good-enough (GE) processing can be applied to 
human language processing is not yet clearly answered; however, it leads to new ways of looking 
at human language processing mechanisms, and it might also suggest the possibility of a more 
integrated account of L1 and L2 processing. Therefore, it is crucial to examine the similarities 
and differences between the SSH and GE processing. Both the SSH and GE approaches assume 
that the human language processing system has at least two different routes to compute sentence 
meaning: the grammar and semantic-based heuristics. However, there are crucial differences 
between the two approaches in the context of L2 processing. In the GE processing account, the 
syntactic algorithm is fully operational alongside semantic-based heuristics such as 
lexical/semantic information, world knowledge, and the NVN heuristic. But the syntactic 
representation is generally “fragile" and quickly decaying (Sachs, 1967), so that it is easily 
overridden by surface-level heuristics, sometimes leading to interpretations that are unfaithful to 
the original text. In contrast, the SSH proposes that full, complete parsing is impossible in L2 
processing due to an inadequate L2 grammar. This syntactic deficit results in “shallow parsing," 
characterized by overreliance on lexical-semantic information. In addition, the GE approach 
holds that the depth or veridicality of language processing is hypothesized as being goal-
dependent and affected by task types, whereas the SSH makes no explicit claims about task 
effects on the depth of language processing.  
The extent to which language task affects L2 processing has not been questioned thus far 
in the L2 processing literature, despite the possibility of having considerable implications for L2 
research. With L2 learners, translation can be used as a type of reading task, which requires 
additional demands in processing while also providing actual output of how L2 learners 
comprehend linguistic input. Ferreira (2003) pointed out that previous processing studies have 
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focused on ambiguity resolution and the use of on-line measures, which led to a lack of 
information about people’s actual interpretation of sentences. Using a translation paradigm will 
be helpful to understand how L2 learners comprehend and interpret a sentence. The next chapter 
will discuss the operationalization of a translation task and how it can be of use to investigate 
language learners’ processing mechanisms.  
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Chapter 3 
Cognitive Processes of Translation 
  
 Translation is a linguistic activity available only to people with two or more languages. 
Untrained bilinguals or second language learners are found to invoke natural translation at least 
with low proficiency populations when experiencing two languages at the same time (Harris, 
1977; Harris & Sherwood, 1978; Malakoff, 1992). The process of translation includes 
complicated sub-processes, such as language comprehension, language production, memory, 
attention, and visual/auditory perception. However, the translation process itself has gained little 
attention from researchers in psycholinguistics. De Groot (1997) suggested that the complicated 
factors involved in translation may be one of the reasons for the scarce attention. Conversely, she 
emphasized that translation is an important skill that bilinguals or second language learners 
experience in their minds due to the fact that they are bilinguals. Investigation of language 
processing using a translation paradigm can provide us with a better understanding bilinguals’ 
comprehension process.  
 Although translation on its own has not been extensively explored compared to other 
topics, two distinctive theories of translation processes were developed in the 1970s 
(Seleskovitch, 1976; Gerver, 1976), and several experimental studies have tested these theories 
in recent years. There have also been a considerable number of studies that investigate the 
representation of two languages in the bilingual mind using a word translation paradigm (Kroll & 
Stuart, 1994; Kroll & Tokowicz, 2001, French & Jacquet, 2004).  
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The Revised Hierarchical Model  
 A body of research has examined how two languages are represented at the word level in 
bilingual memory using a word translation paradigm. Previous studies with translation 
experiments showed that translation from L1 to L2 (forward) was slower and less accurate than 
translation from L2 to L1 (backward) (De Groot, Dannenburg, & Van Hell, 1994; Kroll & De 
Groot, 1997; Kroll & Sholl, 1992; Kroll & Stewart, 1994). Kroll and Stuart (1994) proposed the 
influential Revised Hierarchical Model (RHM), suggesting that bilinguals have different degrees 
of access to lexical memory and conceptual memory, depending on their proficiency: the more 
proficient the bilingual, the better the access to conceptual memory in L2. The hypothesis also 
states that translation direction, whether L1 to L2, or L2 to L1, plays a critical role in activating 
lexical and conceptual access: more specifically, lexical access is stronger translating from L2 to 
L1 (backward translation), and conceptual access is stronger going from L1 to L2 (forward 
translation). In addition, the RHM emphasizes the course of second language development, 
proposing that conceptual mediation through L2 words becomes easier as L2 proficiency 
increases. Figure 1 illustrates how the RHM explains relations between the lexicons of two 
languages and conceptual memory.  
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Figure 1.  The Revised Hierarchical Model (adapted from Kroll & Stewart, 1994). 
 
As previously mentioned, the RHM is originally built to explain how bilinguals represent two 
languages at the lexical level. Whether this model can further apply to sentence-level processing 
remains an open question in bilingual processing research.   
  
  
Sentence-Level Translations  
 Unlike the large body of research on word-level translation, only recently have 
experimental studies been conducted to explore the processes of sentence-level translation from a 
psycholinguistic perspective. The main goals of these studies were to examine the RHM at a 
higher level and to offer empirical evidence for theories of translation in order to demonstrate 
which theory is more plausible as an explanation for the cognitive processes involved in sentence 
translation. Two conflicting psycholinguistic theories of translation were proposed decades ago. 
Seleskovitch (1976) construed translation as a vertical process, in which people comprehend a 
source language (SL) first and then produce a target language (TL) in a sequential order. 
Conversely, others researchers (Gerver, 1976; Danks & Griffin, 1997) advocate a horizontal 
perspective where translation requires direct links between SL and TL while reading the SL text.   
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 Among the few studies to investigate translation processes, Macizo and Bajo (2004) 
investigated whether the RHM can be applied to the sentence-level and which of the two theories 
of translation can better explain the process involved in sentence translation. To investigate this 
phenomenon, the study compared reading for repetition and reading for translation using a self-
paced word-by-word reading task. Professional translators (L1 Spanish-L2 English) performed 
these tasks in both directions, from Spanish to English (L1 to L2) and English to Spanish (L2 to 
L1), followed by global comprehension questions. Plausibility information was manipulated to 
test predictions of the RHM, since plausibility information can be related to meaning or world 
knowledge. The RHM predicted that if translations are mediated more through the conceptual 
level of representation in forward (L1 to L2) than backward (L2 to L1) translation, the effects of 
pragmatic cues would be evident in forward translation, but not in backward translation. Results 
showed that participants were affected by the pragmatic cues in the L1 to L2 direction, but not in 
the L2 to L1 direction, and that reading times were significantly slower in reading for translation 
than in reading for repetition. The authors interpreted their findings as support for the view that 
conceptual access mediates translation in the forward direction just like in word-level translation 
(Kroll & Stewart, 1994). In addition, they suggested that the increase of reading times in reading 
for translation supports the horizontal view because translators use the direct connections 
between the two language representations, which eventually increase reading times in reading for 
translation more so than in reading for repetition. 
 Another study by Macizo and Bajo (2006) also provided evidence that reading times 
were significantly slower in reading for translation than in reading for repetition. They 
manipulated lexical ambiguity using homograph (i.e., present) and memory load using different 
numbers of words between an ambiguous word (target word) and a disambiguating word. Results 
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revealed that an interaction between lexical ambiguity and memory load was reliable when 
subjects were asked to read for translation but not for repetition. They took these findings as 
being in favor of the horizontal approach of translation because people use working memory 
resources to “activate and switch between the two languages” when instructed to translate 
(Macizo & Bajo, 2006, p.15).  
 Similarly, Hazidaki and Pothos (2008) explored questions as to whether the assumption 
of RHM that has been held for single word translation also applies to higher-level translation. 
Both Greek-English and French-English bilingual groups participated in text translation from L1 
to L2 and L2 to L1 and in a word recognition task. Two groups of bilinguals were recruited to 
reduce any nuisance effects drawn from structural differences: Greek is a pro-drop SVO 
language with flexible word order, unlike French, which is more similar to English in terms of 
word order. A word recognition task was used to see whether semantic access is mediated 
depending on translation direction; participants were asked to recognize the actual words from 
the original text. 
 Results revealed that more accurate translations and fewer errors were observed in the L2 
to L1 direction than in the reverse direction, consistent with predictions of the RHM. The data 
from the word recognition task, however, did not support the model’s prediction, which expected 
more semantic errors in L1 to L2 translation. Even in a longer text, the semantic effect was not 
found in either direction from a word recognition task. They provided several possible accounts 
for the absence of semantic mediation. One important account among them was that highly 
proficient bilinguals might access both lexical and conceptual links in either direction, so there is 
not much difference in the results. In fact, there are studies (De Groot & Poot, 1997; La Heij, 
Hooglander, Kerling, & Van Der Velden, 1994) that showed that semantic mediation is involved 
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in both translation directions; hence the more proficient bilinguals have more flexibility with 
using both lexical and conceptual links regardless of translation direction. Another explanation 
was that the translation asymmetry observed in earlier studies (e.g., De Groot et al., 1994; Kroll 
& Stuart, 1994) might occur only in single-word translation in the absence of context (Van Hell 
& De Groot, 2008).  
 To summarize, most existing studies have dealt with a word-translation paradigm to 
examine how words are represented in bilinguals (De Groot et al., 1994; Kroll & Stuart, 1994). 
These studies suggest that translation direction plays a crucial role in lexical and conceptual 
access in two languages and that high proficiency helps to increase ease of access to concepts 
through L2 words. The findings from the studies on a higher-level translation appear to provide 
implications that even a sentence-level translation involves similar processes as a word-
translation. But a sentence translation seems to involve concept mediations with greater 
flexibility than in a word translation between two languages regardless of translation directions. 
Another important implication from these studies is that cognitive processes required in a 
translation may differ from those in comprehension. Recall that task demand can modulate the 
depth of processing even in native processing (Christianson & Luke, 2011; Swets et al., 2008). 
The observation that reading for translation takes up additional task demand in L2 speakers 
motivates the use of a translation paradigm in investigating L2 processing mechanisms in this 
dissertation. Little or no research in L2 processing has employed a translation task to explore L2 
learner’s comprehension in spite of the potentially helpful implications. This dissertation thus 
uses a translation task as a method to examine how L2 speakers deal with the linguistic input and 
to make comparison of how L2 speakers adjust reading processes depending on the reading task 
at hand. The next chapter presents Experiment 1 and 2, examining how Korean learners of 
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English process different types of information in L2 through a translation paradigm.    
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Chapter 4 
L2 Sentence Comprehension in a Translation Task: Experiments 1 and 2 
 
 
Experiment 1 
Motivation 
 Experiment 1 was designed to investigate how L2 learners integrate both syntactic and 
semantic information during comprehension through a translation paradigm. Some previous L2 
processing studies have argued that syntactic representations of language learners are less-
detailed than native speakers as a result of shallow processing (Clahsen & Felser, 2006; Felser et 
al., 2003; Papadopoulou & Clahsen, 2003). At the same time, evidence of a similar but 
dissociable view of shallow processing, i.e., good-enough processing, has also been found in 
native speakers (Christianson et al., 2001; Ferreira, 2003). Translation output may show to what 
extent L2 learners make use of syntactic and semantic information in comprehension. In 
particular, based on the study of Ferreira (2003), this experiment seeks to examine whether 
language learners show similar patterns as native speakers through a sentence translation task. 
Research questions are as follows. 
 
 (13) Research questions  
    a. To what extent are Korean learners of English influenced by L2 morphosyntactic and      
    semantic knowledge in comprehension of L2 linguistic input? 
          b. How, if at all, do L2 learners’ patterns of using morphosyntactic and semantic     
          knowledge vary as a function of proficiency?  
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Method 
 Participants. Twenty-eight native speakers of Korean who began learning English as a 
second language after puberty participated in this experiment. Half were graduate students at the 
University of Illinois at Urbana-Champaign, and the other half were students in the Intensive 
English Institute (IEI) at the same university. English proficiency was measured by a cloze test 
used in the lab of Guili Dussias at Pennsylvania State University (with permission). All 
participants were paid $7 for their participation, except one who received course credit. Table 1 
presents participants’ English background information, including years of residence in the U.S., 
cloze test scores, and self-ratings of English proficiency (out of 10).  
 
Table 1 
Participants’ English Background Information in Experiment 1 
High-proficiency group (n=14) 
              Age       Years in U.S.                       Self-rating                                    Cloze    
                                             Reading Writing  Speaking Listening Grammar 
M 27 3 6.9 6.4 6.1 6.4 6.8 31.28 
SD 5.64 2.70 1.38 1.50 1.41 1.34 1.76 5.26 
Low-proficiency group (n=14) 
               Age     Years in U.S.                           Self-rating                                   Cloze
                                Reading   Writing  Speaking  Listening  Grammar 
M 25 0.84 5.2 5.0 4.2 4.5 5.8 15.49 
SD 4.25 1.08 1.81 1.71 1.64 1.65 1.70 4.93 
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 Materials. The 24 experiment stimuli were adapted from Ferreira (2003) (used with 
permission), which include active and passive structure versions, and were aurally presented. 
Each pair of sentences had two versions: plausible and implausible (as normed by Ferreira, 2003). 
The information in a plausible sentence is congruent with how events would normally occur in 
reality, whereas implausible sentences depict events which are atypical in the real world. Items 
are provided in Appendix A. The four types of trial sentences are as follows: 
 
(14)  a. The cat chased the mouse. (Active-plausible) 
                b. The mouse was chased by the cat. (Passive-plausible) 
                c. The mouse chased the cat. (Active-implausible) 
                d. The cat was chased by the mouse. (Passive-implausible) 
 
The experimental items were equally distributed across four, fully-crossed lists in a Latin square 
design. There were also 59 fillers, containing different types of structures that were minimally 
related to the trial sentences, such as locative sentences (e.g. The book was on the shelf). 
 
 Procedure. All participants were tested individually in a quiet lab, and the experimental 
procedures were explained verbally and in a written form explicitly by the experimenter or a 
trained undergraduate research assistant. First, a Reading Span Task (RST) (Conway, Kane, 
Bunting, Hambrick, Wilhelm, & Engle, 2005) was performed in English before the main 
translation task in order to examine whether the working memory capacity (WMC) has any 
influences on translation performance, as working memory can be important individual 
difference in ability to process L2 sentence (e.g., Ellis & Sinclair, 1996; Harrington & Sawyer, 
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1992; Just & Carpenter, 1992). Participants were instructed to read a set of sentences out loud, 
make a semantic anomaly decision for each sentence, and recall a letter presented after the 
sentence. The number of sentences in each set ranged from two to five. Then, in order to make 
sure that a lack of vocabulary knowledge did not block the translation process, a brief vocabulary 
review was done. The vocabulary review sheet contained 20 English words from the stimuli 
sentences along with each word’s meaning in Korean. Participants were then asked to listen to an 
aurally presented sentence in English and translate it into Korean verbally. A short practice 
session came first to allow participants to familiarize themselves with the task. Participants’ 
translations were recorded and transcribed by the experimenter later. After the main translation 
task, participants completed a language background survey in which they provided their self-
rated proficiency level and their language background. 
 
Data Analysis. A 2 × 2 fully-crossed within-participants design was employed: syntactic 
form was either active or passive, and meaning was either plausible or implausible. All data were 
categorical variables. The explanatory variables were type of syntax (active vs. passive) and type 
of meaning (plausible vs. implausible), and the primary dependent variables were participants' 
translations, scored as combinations of translation meaning accuracy and the use of morphology. 
Thus, four categories of the dependent variable were derived as follows: correct-active, correct-
passive, incorrect-active, and incorrect-passive, resulting in multinomial distribution. A Poisson 
Loglinear analysis with repeated measures (GEE in SAS software) was performed, because the 
data were categorical variables and each of the 28 subjects translated all of the 24 items across 
the four conditions. 
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Predictions.  Current theories that attempt to define L2 processing mechanisms were 
tested in this experiment: in particular, the crux of the current experiment is the question of 
whether the shallow structure hypothesis (SSH) would generalize to other syntactic structures, or 
whether good-enough (GE) processing, which has been observed in native processing, would 
also account for non-native processing. The translation task is ideal because it provides a specific 
output that shows the extent to which morphosyntactic features (passive morphology in the 
current experiment) appear to be influenced by semantic information. 
Predictions were as follows: if L2 processing is simply “shallow,” there should be few 
translations in which syntactic structure is correct, i.e., passive translated accurately with passive 
morphology, because L2 learners are supposed to be unable to compute syntactic information 
during comprehension. If processing is instead “good enough,” and characterized by a complete 
syntactic parse yet incomplete mapping of syntactic structure to semantic interpretation, then we 
should observe a number of translations that maintain the correct morphosyntax, but not the 
thematic roles of the nouns from the input, as plausibility will block mapping of the syntactic 
structure to a semantic-level interpretation. It is important to note that the second prediction 
should be impossible according to the SSH, because the SSH holds that the syntactic 
representations that L2 speakers compute during processing are incomplete, resulting in 
dependence on semantic information. However, it is also worth noting that the SSH and GE 
processing make many of the same predictions as well; for example, plausibility information will 
strongly affect L2 processing when the syntax is not consistent with the semantic heuristics, as 
syntactic representations are fragile in both perspectives. In particular, GE processing predicts a 
stronger effect of semantic information when it comes to L2 processing than native processing, 
wherein the concept originated.  
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Results 
Table 2 shows the number of translations along with the percentage of translation in each 
condition. From the contingency table, the proportion of incorrect translation seems to increase 
with the passive structure more than the active structure. Participants were overall 85% accurate 
in active sentences, but 69% accurate in passive sentences. Also, while the proportion of correct 
translation yielded an 11% difference between active-plausible and passive-plausible sentences 
(100% vs. 88%), the proportion of correct translation was 18% larger in active-implausible 
sentences than passive-implausible sentences (67% vs. 49%), indicating a possible interaction.  
 
Table 2 
The Number of Translation in Each Condition (percentage (%) in parentheses) 
 Translation   (response variable) 
Condition Correct-active Correct-passive Incorrect-active Incorrect-passive
Active-Plausible 125 (100) 0 (0) 0 (0) 0 (0)  
Active-Implausible 73 (66) 1 (1) 23 (21) 13 (12)  
Passive-Plausible 39 (33) 66 (55) 14 (12) 0 (0)  
Passive-Implausible 15 (14) 38 (35) 51 (46) 6 (5)  
   
 A Poisson Loglinear Regression was performed to determine how each level of the two 
factors (syntax, plausibility) affected the extent to which translations were influenced by lexical-
semantic/general knowledge and morphosyntactic knowledge. The main effects of both syntax (z 
= 13.37, p < .01) and meaning (z = 6.81, p < .01) were significant, indicating that both syntax 
and plausibility information had significant effects on translation performance. This suggests that 
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L2 learners appear to be aware of syntactic knowledge at the same time they are processing 
plausibility information. The estimated odds of a correct translation when syntax was active were 
approximately two times larger than when syntax was passive. There was also an interaction 
between syntax and meaning (z = -3.16, p < .01), suggesting that, for passives, participants were 
much more likely to mistranslate implausible events than plausible ones (88% vs. 49%), whereas 
for actives, the difference between accuracy in plausible and implausible conditions was 
significantly reduced (100% vs. 67%).   
To explore whether the effects of syntax and plausibility information are different 
depending on English proficiency level (i.e., performance on the cloze test), separate analyses for 
high- and low-proficiency groups (see Table 1) were performed. Two native speakers of English 
scored the cloze tests and the mean of the two scores was used for dividing participants into two 
proficiency groups.  
With regard to the high-proficiency group, both syntactic (z = 5.73, p < .01) and 
plausibility information (z = 2.35, p = 0.02) significantly affected translation performance. No 
interaction was found in the high-proficiency group (z = -0.19, p = 0.85). The results suggest that 
highly proficient learners were able to process syntactic and semantic representations 
independently, and the syntactic representation was not affected by semantic information.  
In the low-proficiency group, both syntax (z = 11.54, p < .01) and plausibility (z = 4.52, p 
< .01) affected translations in the same way as in the high-proficiency group. Also, a reliable 
interaction between these two factors was observed in this group (z = -2.14, p = 0.03), indicating 
that the syntactic representation was affected by plausibility information. Participants produced 
more inaccurate translations for passive structures in implausible events than for active sentences 
in implausible events.  
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In sum, both syntax and plausibility information had significant effects on translation for 
both proficiency groups. However, the interaction between the two factors was contingent upon 
proficiency level. Whereas no interaction was found in the high-proficiency group, an interaction 
between syntax type and plausibility information was found in the low-proficiency group. The 
results seem to suggest that the lower the L2 proficiency, the more the learners are likely to 
depend on semantic information.  
To further determine how much proficiency and translation performance was correlated 
in each condition, a correlation analysis was also performed. The results of the correlation 
analysis are presented in Table 3.  
 
Table 3 
Correlations Between Translation Performance and Proficiency in Each Condition 
  Active-
Plausible 
Active-
implausible 
Passive-
plausible 
Passive-
implausible 
Score Pearson Correlation .06 -.35 .03 -.43 
 p (two-tailed) .76 .07† .90 .02* 
 N 28 28 28 28 
   Note. * p < .05. † p < .10. 
 
As shown in Table 3, there was a significant correlation between proficiency and 
translation performance in the condition where a sentence was presented in the passive-
implausible condition (r = -.430, p < .05). This indicates that proficiency and translation 
performance have a negative relation in this condition; in other words, there were more incorrect 
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translations in passive-implausible sentences for the less proficient L2 participants. In the active-
implausible condition, the correlation was marginally significant (p = .07), suggesting that 
performance also seems to be influenced by proficiency in active-implausible sentences. Taken 
together, if the content of the sentence was not consistent with world knowledge, low-
proficiency participants tended to have more difficulty mapping the correct syntactic 
representation onto the semantic representation even in the simple active structure, thereby 
yielding frequent misinterpretations. These results seem to suggest that the use of plausibility 
information has a strong relationship with proficiency.  It can also be interpreted the other way 
around, that is, presumably, both group equally used plausibility information, but what changed 
is their ability to use syntactic information, which increased with proficiency. 
 To examine whether working memory capacity (WMC) affected the way the L2 learners 
comprehended the L2 input, a correlation analysis was performed between working memory 
span scores and translation performance in each condition. Table 4 shows the results of the 
correlation analysis.  
 
Table 4 
Correlation Between WMC and Translation  
  Active-
plausible 
Active-
implausible 
Passive-
plausible 
Passive-
implausible 
Score Pearson Correlation 0.73 -0.21 0.92 0.42 
 p (two-tailed) .71 .91 .64 .83 
 N 28 28 28 28 
Note. * p < .05. † p < .10. 
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As shown in Table 4, there were no significant relations in any conditions between WMC 
and the way the L2 learners translated English sentences. It appears that working memory did not 
influence L2 processing as much as L2 proficiency does in L2 to L1 translation. 
   Lastly, recall that one of the hypotheses in this experiment was that if there is a 
significant number of translations where a structure is correctly translated with respect to 
structure, but the thematic roles of the two nouns are reversed, then it can be asserted that L2 
learners can also use structural information, inconsistent with SSH but consistent with GE. This 
result would suggest that L2 performance was similar to that of native speakers in Ferreira’s 
study (2003). Table 5 shows the cells (lined areas) that both the SSH and GE processing can 
explain and the cells (shaded areas) that only GE processing can account for.  
 
Table 5 
Cells Predicted by the SSH and GE Framework (in percentage (%)) 
 Translation   (response variable) 
Condition Correct-active Correct-passive Incorrect-active Incorrect-passive
Active-Plausible 100 0 0 0 
Active-Implausible 66 1 21 12 
Passive-Plausible 33 55 12 0 
Passive-Implausible 14 35 46 5 
Note. Lined cells: both GE and SSH predict, Gray cells= only GE predicts.  
  
 To examine whether the two types of cells that show the use of passive morphology with 
reversed thematic roles (12 % and 5%) are significant, residuals for each cell were examined. 
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The 95% confidence intervals of residuals for the particular non-empty cells showed significance 
(ps <.01). This indicates that participants showed sensitivity to morphosyntax because they 
produced passive morphology in their translation. Nevertheless, semantic knowledge had 
influence these conditions and overrode the syntactic representations, yielding inaccurate 
translations with reversed thematic roles. These observations are particularly interesting, because 
they demonstrate that L2 speakers actually used their syntactic knowledge to comprehend 
sentences in at least some instances, but their comprehension was just “good enough” to reach 
the final interpretations with correct syntactic representations mapped onto plausible semantic 
representations. 
 
Discussion 
 A main focus of Experiment 1 was to investigate what sorts of information L2 learners 
use when processing L2 input, in particular, how morphosyntax and plausibility information are 
integrated in a translation task. The results revealed that there were significant effects of both 
syntax and plausibility on the integration of meaning and morphosyntax in translation. 
Participants translated English active sentences into Korean active sentences, and passive 
sentences into passive sentences using appropriate morphosyntax. This demonstrates that L2 
learners appeared to be aware of syntactic knowledge at the same time they are processing 
plausibility information. Also, the reliable interaction between syntax and plausibility indicated 
that participants were more likely to misinterpret implausible sentences than plausible sentences 
with passive structures. A notable finding was that participants produced a small but significant 
number of translations with reversed thematic roles that maintained the correct morphosyntax. 
This appears to suggest that non-native processing in this experiment is best characterized by an 
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incomplete mapping of syntactic structure to the semantic interpretation.  
The shallow structure hypothesis (SSH) posits that the syntactic representations L2 
speakers compute during on-line processing are necessarily less-detailed and shallower than 
those produced by native speakers, such that L2 speakers underuse syntactic knowledge and thus 
rely more on lexical/semantic knowledge (Clahsen & Felser, 2006). According to this hypothesis, 
the L2 learners in the present experiment should only have been affected by plausibility in all 
conditions in this experiment, resulting in no syntactic differences between active and passive 
structures. Contrary to what the hypothesis predicts, the results showed that the L2 speakers 
often produced correct passive structures in Korean translations using passive Korean 
morphology when the L2 structure was passive, meaning that they indeed processed the correct 
syntactic knowledge and represented it in their output. It appears that the findings from 
Experiment 1 were not fully accounted for by the SSH, as L2 learners’ use of syntactic 
knowledge was not as shallow as what the hypothesis predicts.   
On the other hand, as discussed earlier, Ferreira and colleagues (e.g., Ferreira et al., 2002) 
proposed good-enough (GE) processing in L1 comprehension, putting forward the idea that 
language processing can be incomplete, or “good enough,” at times. Both SSH and GE assume 
that the human language processing system operates along (at least) two different routes: a full-
parsing route which is informed by the complete grammar of a language including  syntax, and a 
heuristic parsing route which is guided by lexical/semantic, pragmatic or world knowledge-based 
heuristics. The SSH holds that L2 learners’ processing is predominated by a heuristic parsing 
route, such that their comprehension is strongly guided by non-structural information (Clahsen & 
Felser, 2006). In contrast, GE processing views that both routes operate in parallel, and a fully 
syntactic parse usually leads to successful comprehension. However, in cases where outputs from 
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the two routes conflict, the heuristic processing approach sometimes prevails over the syntactic 
parse, particularly when structure is an atypical NVN order or when plausibility information 
obviously clashes with the syntactic parser. Under these kinds of circumstances, syntactic 
parsing can be fragile even for native speakers, and the syntactic representation can be 
overridden by semantic/world knowledge (Christianson et al., 2010; Ferreira, 2003).  
The findings from Experiment 1 are consistent with GE processing in several ways. First, 
the L2 speakers here were indeed influenced by both syntax and plausibility information in 
parallel, which is consistent with the idea of parallel processing of syntax and semantics Second, 
the interaction of syntactic and semantic factors observed in translations was similar to what was 
found in Christianson et al. (2010). In that study, native speakers described target pictures using 
passive structures more often when the prime sentences were plausible passive and implausible 
actives, resulting in an interaction. Similarly, in this experiment, the L2 learners’ use of structure 
in translations was flipped (active to passive, passive to active) when the sentences were 
implausible. For instance, the passive-implausible condition yielded 46% of incorrect 
translations using active structures. This result is strikingly similar to those in Christianson et al. 
(2010), which concluded that the interaction of syntactic and semantic information affected 
implicit processing, i.e., the processes involved in structural priming. In this experiment, the 
same interaction was found in explicit processing, i.e., the cognitive processes involved in 
translation. This bolsters the argument that the L2 processing is very much like native processing. 
Lastly, the misinterpreted translations were produced most often in the implausible sentence with 
a passive structure. More importantly, there were incorrect translations which contained reversed 
thematic roles with correct passive morphology. These observations are particularly interesting 
as they represent very explicit evidence that the syntactic parser was operating in L2 processing, 
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but world knowledge overrode the syntactic representation. This pattern seems to be compatible 
with the previous studies with native speakers, reporting that incorrect responses increased when 
the plausibility information conflicted with the syntactic parse (Ferreira, 2003). Even though GE 
was framed for L1 processing, based on the present findings, it is likely that L2 speakers are not 
qualitatively different from native speakers with regard to the use of information during 
comprehension.  
Another issue in Experiment 1 involved the question of how proficiency modulated the 
way L2 speakers used both syntactic and semantic information in translation. The proficiency 
results revealed that only low-proficiency speakers displayed an interaction of syntactic and 
semantic information, implying that they had additional difficulty with implausible passive 
sentences. High-proficiency speakers displayed similar differences between plausible and 
implausible sentences for both actives and passives, resulting in no interaction. This observation 
is suggestive of the nature of cognitive processes involved in translation; namely, proficiency 
leads to a more analytic approach, relying more on explicit analysis of the input along both 
processing routes (syntactic and semantic). Consequently, high-proficiency speakers did not have 
as much difficulty as low-proficiency speakers in translating implausible sentences with the 
passive structure. Instead, the low-proficiency learners were more affected by world knowledge, 
especially when the syntactic structure was not consistent with the content of world knowledge 
or typical noun-verb-noun (NVN) order. This could be because these L2 learners are still in the 
process of learning the syntax of English and that they use semantic information to figure out 
structure of the language (semantic bootstrapping) (Fisher, Hall, Rakowitz, & Gleitman, 1994; 
Pinker, 1984).  
Lastly, a correlation between proficiency and translation performance provides a better 
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understanding of the finding that only low-proficiency learners yielded an interaction of structure 
and plausibility information. The correlation analysis showed that only the implausible passive 
condition yielded a significant correlation with proficiency (r = -.430, p < .05), and that the 
active implausible condition was also marginal (p = .07). This suggests that compared to high-
proficiency learners, low-proficiency participants heavily depended on the plausibility of 
sentences while processing the input. This pattern gives rise to the result that only the low-
proficiency group showed an interaction between the two sources. This further implies that non-
native speakers with lower proficiency were more likely to be affected by plausibility 
information when the syntax was relatively simple but non-canonical, such as the passives used 
in this experiment. These data can also be accounted for by the SSH as well as GE processing in 
that L2 learners are quite dependent on semantic/world knowledge, especially when their 
proficiency level in the L2 is low.  
 
 
Experiment 2 
Motivation 
This experiment was designed as a follow up to Experiment 1, reversing input and target 
languages in the same translation paradigm. One of the main goals is to examine whether the 
Korean learners of English would be able to display syntactic knowledge in their translations; the 
translation output provides explicit evidence for the existence of syntactic knowledge. Second, 
one of the key propositions in the Revised Hierarchical Model (RHM) (Kroll & Stuart, 1994) is 
that the connections between L1 words and the conceptual representations are stronger than 
those between L2 words and the conceptual representations. Accordingly, conceptual mediation 
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is more active than lexical mediation in L1 to L2 translation than L2 to L1 translation. This 
asymmetry is tested in a sentence-level translation in this experiment using the opposite direction 
of translation from Experiment 1, that is, L1 to L2 translation. The specific research questions 
are as follows.  
 
(15) Research questions  
a. Does translation output provide evidence for the existence of complete L2 syntactic 
knowledge in Korean learners of English?  
b. Does translation direction affect the level of concept mediation?  
 
Method 
Participants. Participants were 28 Korean-speaking learners of English. None of them 
had participated in Experiment 1. As in Experiment 1, half of the participants were graduate 
students at the University of Illinois at Urbana-Champaign, and the other half were students at 
the language institute. The same English cloze test that was used in Experiment 1 was also used 
to measure the participants’ proficiency level. Participants’ English background information and 
their cloze test scores are presented in Table 6.  
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Table 6 
 Participants’ English Background Information in Experiment 2  
High-proficiency group (n=14) 
              Age  Years in U.S.                                  Self-rating  Cloze
   Reading Writing Speaking Listening Grammar  
M 29 2.6 7.8 6.0 6.1 6.6 7.4 32.71
SD 4.04 1.47 0.80 1.69 1.75 1.65 1.28 2.13 
Low-proficiency group (n=14) 
              Age   Years in U.S.                                     Self-rating                                      Cloze  
                                               Reading  Writing  Speaking  Listening  Grammar 
M 26 2.06 6.6 5.5 5.6 6.2 6.3 20.14
SD 4.49 1.44 1.79 1.40 1.28 1.38 1.22 5.91 
 
 
Materials. The materials in Experiment 2 were identical to those used in Experiment 1. 
Syntax (active, passive) and plausibility (plausible, implausible) were manipulated just as in the 
previous experiment. The only change was that the input language was Korean, the participants’ 
first language. All English experimental sentences and filler items used in Experiment 1 were 
properly translated into Korean by the experimenter and were used as the linguistic input source, 
which was to be translated into English. Below is a sample of one Korean stimulus in all four 
conditions.  
   
(16) a. Goyangyi-ka        cwuy-lul         jjo-ess-ta. (Active-plausible) 
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                       The cat-Nom the mouse-Acc  chase-Past-Dec         
                   b. Cwuy-ka              goyangyi-eyehae   jjo-ky-ess-ta. (Passive-plausible) 
                    The mouse-Nom         the cat-by            chase-Passive-Past-Dec.  
                   c. Cwuy -ka              goyangyi -lul         jjo-ess-ta. (Active-implausible) 
                    The mouse-Nom       the cat-Acc            chase-Past-Dec.  
                   d. Goyangyi -ka        Cwuy-eyehae   jjo-ky-ess-ta. (Passive-implausible) 
                       The cat-Nom        the mouse-by   chase-Passive-Past-Dec.  
 
Procedure. Procedures were nearly identical to those in Experiment 1. Because Korean 
was the input language of this experiment, the participants completed a Korean version of the 
working memory test instead of an English version. After the working memory task, they were 
asked to listen to Korean sentences and perform a verbal translation into English. To eliminate 
the effect of a lack of vocabulary knowledge, participants reviewed English words briefly before 
the translation task began. As in Experiment 1, their translations were recorded for later 
transcription.  
 
Data Analysis. Both the experimental design and the method of analysis were identical 
to those of Experiment 1. Two types of syntax (active, passive) and two types of plausibility 
(plausible, implausible) were used as factors. All translations were coded into four categories of 
correct-active, incorrect (reversed thematic role)-active, correct-passive, and incorrect-passive. A 
Poisson Loglinear regression analysis was performed to determine the effects of the two factors 
on translation performance as in Experiment 1.  
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Predictions. One of the main motivations of Experiment 2 was to investigate English 
translation by Korean L2 speakers which may provide support for the interpretation of the results 
of Experiment 1, because the translation output represents L2 syntactic knowledge on the part of 
the language learners. To be specific, if the L2 participants produce translations in which both 
syntactic structure and semantic representation are correct, it would provide evidence that 
language learners have sufficient syntactic knowledge to be tested in this experiment. Thus, the 
significant numbers of misinterpreted translations in Experiment 1 might not be a result of L2 
learners’ “shallow” syntactic representations, but rather the misinterpretations may be 
attributable to the conflicting outputs from the two proposed processing routes. Alternatively, if 
English translations do not include the structures of the Korean input, it could be an indication 
that L2 learners’ syntactic representations during processing are in fact shallow or 
morphosyntactically incomplete.  
Another consideration of Experiment 2 was to explore how translation direction will play 
a role in the activation of conceptual and lexical memory in a higher-level translation. Given that 
forward translation (L1 to L2) is, according to RHM, largely mediated by conceptual memory 
(Kroll & Stewart, 1994; Kroll & Curley, 1988; De Groot et al., 1994), it is predicted that 
participants will produce translations where they include a significantly large number of accurate 
translations, as RHM assumes a strong link between L1 words and concepts.  
 
Results 
Table 7 presents the numbers of English translations that the participants produced in 
each condition. In the same manner as Experiment 1, the dependent variables, participants’ 
translations, were divided into four categories depending on how syntax and plausibility were 
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represented. The four categories were correct-active, correct-passive, incorrect-active, and 
incorrect-passive, whereby incorrect indicates translation with reversed thematic roles. As shown 
in the contingency tables, there seems to be few numbers of incorrect translations and 
significantly large numbers of translations where structure and meaning were both correct, 
regardless of the syntax or plausibility. 
 
Table 7 
The Numbers of Translations in Each Condition (% in Parenthesis) 
 Translation   (response variable) 
Condition Correct-active Correct-passive Incorrect-active Incorrect-passive
Active-Plausible 150 (98) 3 (2) 0 0  
Active-Implausible 143 (95) 4 (3) 2 (1) 2 (1)  
Passive-Plausible 22 (14) 131 (84) 2 (1) 1 (1)  
Passive-Implausible 8 (5) 135 (91) 6 (4) 0 (0)  
 
A Poisson Loglinear regression with repeated measures was performed as in Experiment 
1 to examine how syntactic structure and plausibility information affected L1 to L2 translation 
performance. The main effect of syntax was significant (z = 9.18, p < .01), whereas the main 
effect of plausibility was only marginal (z = 1.81, p = .07). This indicates that the Korean 
structure active/passive in Korean had a reliable influence on the way the participants produced 
their translations in English. However, the participants did not seem to be as strongly affected by 
the plausibility information when translating from L1 to L2.  
To determine whether proficiency affects L1 to L2 translation, separate analyses for high- 
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and low- proficiency groups were performed just as in Experiment 1. A main effect of syntax 
was found for both high (z = 16.58, p < .01) and low (z = 19.98, p < .01) groups. However, there 
was no robust effect of plausibility for either high (z = 1.49, p = .14) or low (z = 0.83, p = .41) 
groups, and no interaction for either group. This implies that proficiency did not influence the 
pattern of translations. Moreover, even low-proficiency learners were able to display correct 
syntactic knowledge, irrespective of plausibility. 
Similar to Experiment 1, to see whether working memory capacity (WMC) affected the 
way the L2 speakers translated their L1, a correlation analysis was performed between working 
memory span and their translations in each condition. Table 8 presents the result of the 
correlation analysis. As shown, a correlation could not be computed since all cells in active-
plausible conditions were correct, resulting in constant variables. L2 translations in all conditions 
were not related to WMC. It is likely that neither L2 proficiency nor WMC influence L1 to L2 
translations.  
 
Table 8 
Correlation Between WMC and Translations  
  Active-
Plausible 
Active-
implausible 
Passive-
plausible 
Passive-
implausible 
Score Pearson Correlation .(a) 0.23 -0.02 -0.28 
 Sig. (two-tailed) . .23 .15 .93 
 N 28 28 28 28 
Note. a-Cannot be computed because at least one of the variables is constant. 
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Discussion 
The main purpose of Experiment 2 was to explore whether translation directions 
represent mirror images of one another. In this experiment, the L2 learners performed L1 to L2 
translation with no significant difficulties regardless of syntax or plausibility. The syntactic 
information appeared to affect the way the learners translated; for instance, most active Korean 
sentences were translated into active sentences in English, and vice versa. Unlike in Experiment 
1, both the plausible and the implausible sentences were correctly translated into English, 
implying that the L2 participants were not reliably influenced by the plausibility information in 
L1 to L2 translation.  
Considering that the RHM is based on translation at the word level, it is uncertain 
whether the data can be completely explained by the RHM at this point. However, the results can 
be partly explained by the Revised Hierarchical Model (RHM) (Kroll & Stuart, 1994), at least 
with regard to the strong link between L1 and the concepts involved. The result that L2 learners 
produced correct English translations while using correct structures appears to suggest that the 
access between L1 and conceptual memory was so strong in sentence-level translation that the 
syntactic representations built during comprehension were not disturbed by the semantic 
information even when the structure was atypical, i.e., passive. Also, this result appears to 
suggest that syntax and conceptual level are closely connected when it comes to sentence-level 
translation; in particular, the structural information is stronger in the native language, in part 
because the participants already know the structure of the language. Therefore, they do not need 
to use the meaning of the words to figure that structure out (semantic bootstrapping), unlike in 
their L2. 
One could address a question of why Korean learners of English did not produce as many 
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mistranslations in the passive-implausible condition as did the native speakers in Ferreira’s 
(2003) study, because the materials were the same and the input language was participants’ first 
language. One would imagine that the participants in this experiment should have shown similar 
results with those of Ferreira (2003). However, Korean native speakers did not show the fragile 
syntactic representation when comprehending their L1 unlike native speakers of English did. 
This difference seems to provide an important insight into the cognitive processes of translation. 
When translation is involved during comprehension, people take additional effort to search 
linguistic entries in two languages (Gerver, 1976; Macizo & Bajo, 2006), resulting in a more 
concrete and detailed representation to be built during comprehension. Thus, the L2 learners in 
Experiment 2 were able to produce a significant number of correct translations even for the 
implausible passive sentences. 
Another point of discussion from the findings of Experiment 2 is relevant to L2 
translation output. The observation that L2 learners produced correct passive structure 
demonstrated that these L2 learners possessed syntactic knowledge and were able to display it 
through production. The incorrect translation (reversed thematic roles) using passive morphology 
in Experiment 1 was taken as evidence of GE processing. The correct use of the passive structure 
in English translation found in Experiment 2 reinforces the interpretation of Experiment 1. L2 
learners appear to have been perfectly able to compute adequate syntactic information, but the 
syntactic representation was overridden by the semantic knowledge when it was inconsistent 
with the output of syntactic route. This process is hypothesized as the basic concept of GE 
processing.  
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Chapter 5 
L2 Processing in Comprehension and Translation: Experiment 3 
 
 
Motivation  
 The previous two experiments yielded direct evidence in the form of L1/L2 translations 
that L2 learners are in fact able to compute syntactic knowledge while processing L2 input; 
however, technically no on-line measures were involved in the translation paradigm. Therefore, 
Experiment 3 was designed to study L2 processing mechanisms with other types of structures, 
i.e., subject relative clauses (SRC) and object relative clauses (ORC), using a traditional on-line 
self-paced reading paradigm in combination with a translation task. Because many researchers 
require a need to investigate L2 processing mechanisms with a wide range of structures as 
previously mentioned (Juffs, 1997; Clahsen & Felser, 2006), and because the literature on L1 
processing has shown that native speakers are affected by the larger processing imposed by 
ORCs compared to SRCs (e.g., Holmes & O’ Regan, 1981; King & Just, 1991; Traxler, Morris, 
& Seely, 2002), the SRC/ORC structure was chosen as the focus of the current experiment. 
Experiment 3 seeks to examine whether Korean learners of English show similar reading 
patterns to native speakers in on-line comprehension measures, specifically with regard to 
integration of syntactic and pragmatic information. Translation task was also used to investigate 
whether reading goals affect L2 processing as they appear to do in L1 reading, depending on 
reading tasks (Christianson & Luke, 2011; Swets et al., 2008). Research questions are as follows: 
 
(17) Research questions  
a. How do Korean learners of English make use of syntactic and semantic information          
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during on-line reading comprehension compared to native speakers of English? 
     b. Do reading goals affect on-line sentence processing and/or interpretation by Korean        
         learners of English? 
     c. Does L2 proficiency modulate on-line sentence processing and/or interpretation?  
  
Method 
Participants. Thirty-six native Korean speakers who began learning English after 
puberty participated in Experiment 3. Thirty-three native English speakers also took part in the 
experiment as a control group. All participants were either paid $10 or received one course credit 
for their participation. Table 9 presents L2 learners’ English background information, including 
cloze test scores, years of residence in the U.S., and self-rating scores.  
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Table 9 
 L2 learners’ English Background Information in Experiment 3 
High-proficiency group (n=19) 
                    Age     Years in U.S.                                 Self-rating                                   Cloze 
   Reading Writing Speaking Listening Grammar  
M 29 3.7 7.6 6.6 6.6 7.2 7.3 35.02 
SD 5.49 3.25 0.83 1.14 1.54 1.60 1.78 1.56 
Low-proficiency group (n=17) 
                    Age    Years in U.S.                                   Self-rating                                  Cloze   
                                             Reading    Writing    Speaking      Listening     Grammar 
M 28 3.0 6.5 5.7 5.9 6.7 6.0 30.17 
SD 6.00 1.37 1.87 2.11 1.75 1.79 1.75 2.21 
 
 One thing that needs to be addressed relating to the cloze test scores is that whereas 
Experiment 1 and 2 included a fill-in-the-blank cloze test and Experiments 3 and 4 used a 
multiple-choice cloze test (see Appendices C2 and C3). The cloze test contained the same 
content and same blanks, but the way that participants answered was different. The multiple-
choice cloze test was used in Experiments 3 and 4 due to time considerations related to the 
experiments. As a result of using the multiple-choice cloze test, low-proficiency groups in 
Experiments 3 and 4 did not score as low as in Experiment 1 and 2.  
 
Materials. There were 48 experimental sentences. The structures under investigation in 
this experiment were subject and object relative clauses, and plausibility was manipulated, 
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resulting in four conditions. In the relative clause, 19 stimulus items contained the same semantic 
properties as the items used in the previous two experiments, which were adapted from Ferreira 
(2003). The remaining 29 sentences were selected via a norming study conducted before the 
main experiment. Example (18) shows one experimental stimulus in all four conditions: (a) 
subject relative clause in plausible event, (b) subject relative clause in implausible event, (c) 
object relative clause in plausible event, and (d) object relative clause in implausible event: 
  
(18) a. The cat that chased the dog was fast.  (SRC-pl) 
        b. The dog that chased the cat was fast. (SRC-impl) 
          c. The dog that the cat chased was fast.  (ORC-pl) 
          d. The cat that the dog chased was fast.  (ORC-impl) 
 
The norming study was conducted with 46 native speakers of English. None of them 
participated in the main experiment. The purpose of the norming study was to select the 
remaining 29 sentences for the main experiment. The survey contained a total of 70 sentences, 
consisting of 40 items and 30 fillers, and the stimuli were distributed over two lists. The 40 
biased, reversible items were presented both in plausible and implausible versions across the two 
lists (e.g., the doctor treated the patient/ the patient treated the doctor). The remaining 30 
sentences contained symmetrical events as fillers. Participants were directed to read each 
sentence carefully and rate each item on a scale from 1 to 7, where “1” indicated that the 
sentence was so implausible that it was anomalous, and “7”meant the sentence described an 
extremely likely event. The results of the norming study are presented in Table 10. Twenty-nine 
sentences were chosen from the 40 items based on the grand mean in each version. As can be 
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seen in Table 10, the grand mean was 6.51 for the plausible version and 2.20 for the implausible 
version. The means of the selected 29 sentences were over 6.51 in the plausible version, and 
under 2.20 in the implausible version. A t-test showed that the implausible sentences were 
significantly far less plausible than the plausible sentences (t = 26.29, p < .01).  
 
Table 10 
The Mean and the Standard Deviation of the Norming Survey  
Sentence type Mean rating from 1 (implausible) 
to 7 (plausible)/standard deviation 
Biased reversible, plausible (the boss fired the worker) 6.50/0.71 
Biased reversible, implausible (the worker fired the 
boss) 
2.19/0.84 
 
Procedure. For native English speakers, before the main experiment, there was Reading 
Span Task (henceforth RST) (Conway et al., 2005) to measure verbal working memory (VWM) 
as a possible individual difference. This was the same RST used in Experiment 1 and 2. In the 
main experiment, participants read a sentence at their own pace in a word-by-word, non-
cumulative self-paced reading paradigm using a button press to progress through each sentence. 
They were then asked to identify whether a word appeared in the sentence or not in order to 
confirm that they had read the sentence. After pressing ‘yes’ or ‘no’ to the brief word 
identification task, a paraphrase verification task (Kim, 2008)  was administered in which 
participants were asked to make a judgment about whether the verification sentence represented 
the same meaning as the sentence that they had just read. An example of a paraphrase 
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verification question is in (19). 
 
(19) a. The boss fired the worker. The boss was unhappy. 
             b. The worker fired the boss. The boss was unhappy. 
 
For L2 learners, the procedure was largely similar: however, the experiment for the L2 
group consisted of two sessions: (1) reading for comprehension and (2) reading for translation. In 
the comprehension session, the participants were instructed to read each sentence according to 
the previously described procedure.  
 In the translation session, the procedure was the same as the comprehension session, 
except that the participants translated the English sentence they had read into Korean verbally 
after the word identification task. Verbal translations into Korean were recorded. Then, they 
completed the paraphrase verification statement and made the yes/no judgment. The order of the 
comprehension and translation parts was counterbalanced. After the main experiment, 
participants completed a cloze test (G. Dussias, Penn State University) and a language survey to 
collect self-ratings of English proficiency. 
 
Data Analysis. For the native English speakers, dependent variables were reading time 
data and comprehension accuracy. For reading time data, a 2 × 2 design was employed: the 
sentences contained either subject relative clauses (SRCs) or object relative clauses (ORCs), and 
the sentence meanings were either plausible or implausible. Reading time data were analyzed in 
a 2 (structure) × 2 (plausibility) repeated measures ANOVA. There were three critical regions of 
interest; relative clause, which consisted of the words within the relative clause; matrix verb, and 
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post verb region, consisting of the rest of the sentence, as presented in (20).  
 
(20) The boss that fired the worker      was                         happy. 
                                                 RC              matrix verb                  post-verb 
 
Accuracy data were analyzed using logit mixed models (Jaeger, 2008). Effects of 
structure, plausibility and an interaction of structure and plausibility were included as predictors 
in the final, best-fitted model. Subject and item were also included as random effects.  
For the L2 learners, the same 2 × 2 repeated measures ANOVAs were performed for 
reading time data as those used for native speakers. The difference was that the two sessions for 
the L2 group resulted in two separate analyses for comprehension and translation sessions to 
investigate whether reading goals would affect participants’ reading times. Proficiency was 
added as a between-subjects variable to examine the effects of L2 proficiency on reading time 
patterns. Just as in the analysis for the native speakers, three regions of interest were relative 
clause, matrix verb, and post-verb regions. Accuracy data were analyzed using logit mixed 
models (Jaeger, 2008). Identical to the native speakers, effects of structure, plausibility and an 
interaction of structure and plausibility were included as predictors in the final, best-fitted model. 
Subject and item were also included as random effects.  
Translation data were another dependent variable for the L2 group. Participants’ 
translations were transcribed by the experimenter and coded as SRC-correct, SRC-incorrect, 
ORC-correct, and ORC-incorrect (where ‘correct’ means thematic roles were correctly translated 
and ‘incorrect’ means thematic roles were reversed in the translation). A Poisson Regression 
model with repeated measures was used as in Experiments 1 and 2 to explore the effects of 
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morphosyntax and semantic knowledge on translation performance, as the translation data were 
multi-categorical.  
 
Predictions.  The anticipated outcomes in this experiment were informed by the study of 
Macizo & Bajo (2004), along with the ideas of the SSH (Clahsen & Felser, 2006) and GE 
processing (Christianson et al., 2001; Ferreira et al., 2002; Ferreira, 2003). As reviewed 
previously, Macizo and Bajo (2004) found that reading times for translation took longer than for 
comprehension because translation required the readers to rephrase the source language (SL) into 
the target language (TL) during comprehension. Also, Korean-learners of English were predicted 
to show different reading behaviors as a function of reading goals (Christianson & Luke, 2011; 
Swets et al., 2008). L2 learners were expected to misinterpret more often when reading for 
comprehension than for translation. If the prediction holds, accuracy rates should be lower when 
reading for comprehension, especially for object-relative clauses with implausible events, than 
when reading for translation. As for the translation performance, if the SSH is correct, then 
participants’ translations may not have structures that correspond to the structure of the to-be-
translated sentence. On the contrary, if the participants express the structures of experimental 
sentences in their Korean translation, this may suggest that non-native speakers may be operating 
in a GE fashion, just, perhaps, more often than native speakers, especially under higher cognitive 
load. In addition, proficiency is expected to modulate reading times, accuracy, and translation 
performance. Specifically, the lower the proficiency level, the more the L2 learners should rely 
on semantic/world knowledge. Hence, lower proficiency learners should be more affected by the 
plausibility manipulation, yielding more reversed-thematic roles in both translation and 
comprehension responses.   
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Results 
Reading time data.  
 Native Speakers.  Comprehension performance in all filler items was over 90% correct 
for all but one participant, whose accuracy was 73%. This participant was excluded from further 
analyses.  Table 11 presents the grand mean reading times for the three critical regions in the 
four conditions.  
 
Table 11 
Grand Mean Reading Times in Each Condition (in milliseconds) 
 SRC-pl SRC-impl ORC-pl ORC-impl
RC region 1222.97 1215.55 1280.56 1320.98 
Matrix verb 357.77 464.58 456.61 577.38 
Post-verb region 1231.17 1318.11 1258.57 1450.93 
  
 Relative clause. In the relative clause, the SRC conditions were significantly faster than 
the ORC conditions regardless of plausibility (F1 (1, 31) = 5.44, MSe = 36,742, p = .03; F2 (1, 
46) = 5.48, MSe = 56,954, p = .02). The implausible-ORC condition yielded the longest reading 
times numerically, but neither main effect of plausibility nor interaction between the two factors 
approached significance.  
Matrix verb. At the matrix verb, both main effect of structure (F1 (1, 31) =16.41, MSe = 
21,343, p = .00; F2 (1, 46) = 15.77, MSe = 33,378, p < .01) and plausibility were reliable (F1 (1, 
31) = 12.54, MSe = 32,332, p < .01; F2 (1, 46) = 16.92, MSe = 35,964, p < .01). The SRC 
conditions were read faster than the ORC conditions, and implausible sentences took longer to 
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read than plausible sentences; however, there was no significant interaction.  
Post verb. Even after the matrix verb, a similar pattern to the matrix verb was observed, 
yielding main effects of both structure (F1 (1, 31) = 4.42, MSe = 41,943, p = .04; F2 (1, 46) = 
4.14, MSe = 72,907, p = .04) and plausibility (F1 (1, 31) = 5.74, MSe = 110.107, p = .02; F2 (1, 
46) = 6.73, MSe = 136,206, p = .01) with no interaction.  
In general, the SRC-plausible condition was the easiest condition to read, and the ORC-
implausible condition was the most difficult, yielding the longest reading times at all three 
regions, although no interactions were found at any region. Participants were sensitive to both 
structure and plausibility from the verb region through the rest of the sentence, but the effect of 
structure was seen earlier in the clause region than the effect of plausibility. 
To examine whether individual VWM differences affected reading times, a separate 
analysis for high and low RST group was performed. Table 12 presents the grand mean reading 
times for low and high RST groups and Table 13 present the results of the analysis for each 
group at the three regions of interest. 
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Table 12 
a. Grand Mean Reading Times for Low RST Group (in milliseconds) 
 SRC-pl SRC-impl ORC-pl ORC-impl
RC region 1274.79 1312.80 1385.10 1428.05 
Matrix verb 382.43 491.03 468.94 641.81 
Post-verb region 1242.72 1331.29 1346.87 1488.03 
 
b. Grand Mean Reading Times for High RST Group (in milliseconds) 
 SRC-pl SRC-impl ORC-pl ORC-impl
RC region 1185.94 1135.29 1180.94 1233.80 
Matrix verb 336.92 442.38 439.09 501.02 
Post-verb region 1235.95 1278.14 1160.89 1357.09 
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Table 13  
Results of the Repeated Measures ANOVAs for Low and High RST Groups of Native Speakers 
a. Low RST  
  Structure Plausibility Structure *Plausibility 
Region Analysis df F p df F p df F p 
Clause 
Subject 15 4.46 .05† 15 .95 .34 15 .01 .93 
Item 46 4.21 .04* 46 .47 .49 46 .02 .89 
Verb 
Subject 15 6.58 .02* 15 7.09 .02* 15 .48 .49 
Item 46 5.35 .03* 46 15.46 .00* 46 .45 .50 
Post-
verb 
Subject 15 6.45 .02* 15 1.67 .21 15 .09 .76 
Item 46 5.31 .03* 46 2.68 .10 46 .21 .73 
 
b. High RST  
  Structure Plausibility Structure *Plausibility 
Region Analysis df F p df F p df F p 
Clause 
Subject 14 .88 .36 14 .01 .94 14 1.27 .27 
Item 46 .57 .45 46 .81 .05† 46 1.01 .32 
Verb 
Subject 14 11.36 .01* 14 4.48 .05† 14 .79 .38 
Item 46 7.52 .01* 46 7.91 .01* 21 .02 .89 
Post-
verb 
Subject 14 .002 .96 14 3.05 .10 14 4.65 .04* 
Item 46 .001 .97 46 5.98 .02* 46 1.59 .21 
Note. *p < .05.   †p < .10. 
 
 
 
76 
 
As shown in the tables, participants with lower RST scores were affected by structural 
information when reading the clause (F1 = 4.46, MSe = 47,430, p = .05; F2 = 4.21, MSe = 
186,952, p = .04). At the verb, there were main effects of both structure (F1 = 6.58, MSe = 33,520, 
p = .02; F2 = 5.34, MSe = 121,921, p = .03) and plausibility (F1= 7.09, MSe = 43,260, p = .02; F2 
= 15.46, MSe = 72,468, p < .01), but in the post-verb region, the plausibility effect disappeared 
and only the structure effect (F1 = 6.45, MSe = 39,891, p = .02; F2 = 5.31, MSe = 184,898, p 
= .03) lingered. The interaction between structure and plausibility was not significant at any of 
the three positions in the low RST group.  
As for the high RST group, unlike the low RST group, none of the effects were 
significant at the clause region, but the main effects of structure (F1= 11.36, MSe = 8,338, p 
= .01; F2 = 7.51, MSe = 34,982, p = .01) and plausibility (F1 = 4.48, MSe = 23,578, p = .05; F2 = 
7.91, MSe = 47,890, p = .01) appeared at the verb, similar as to the low RST group. At the post-
verb region, the effects of plausibility occurred only in the item analysis (F2 = 5.98, p = .02) and 
the interaction was only significant in the subject analysis (F1 = 4.65, p = .04). It seems the native 
speakers with higher RST scores were influenced by syntactic and plausibility information 
mostly at the verb, unlike the lower RST group.  
In sum, there was a difference in reading times between low and high RST groups. While 
those with lower RST scores were influenced by both syntactic and plausibility information 
throughout the sentence, those with higher RST scores were disrupted only at the verb region. It 
appears that working memory capacity is related to how native speakers make use of different 
types of information in reading comprehension.  
 
L2 Speakers. Comprehension accuracy performance was overall 92% correct. The results 
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are separately reported for the comprehension and translation sessions. Table 14 presents the 
grand mean reading times of L2 speakers in both reading sessions.  
 
Table 14  
a. Grand Mean Reading Times in Comprehension Session (in milliseconds), L2 speakers 
 SRC-pl SRC-impl ORC-pl ORC-impl
RC region 2033.47 2452.09 2361.82 2284 
Matrix verb 546.71 819.89 706.71 976.14 
Post-verb region 1537.99 1868.33 1567.33 1935.40 
 
b. Grand Mean Reading Times in Translation Session (in milliseconds), L2 speakers 
 SRC-pl SRC-impl ORC-pl ORC-impl
RC region 2698.22 3154.42 2661.69 3336.81 
Matrix verb 605.69 978.16 817.36 1038.42 
Post-verb region 2681.10 3448.68 3079.91 3523.99 
 
Comprehension session  
 Relative clause. In the relative clause region, L2 speakers showed a reliable interaction 
between structure and plausibility (F1 (1, 35) = 7.81, MSe = 277,298, p < .01; F2 (1, 21) = 9.09, 
MSe = 194,936, p < .01), indicating that only in the plausible sentences was there a structural 
difference, and only in the SRC sentences was there a plausibility effect. A marginal effect of 
plausibility (F1 (1, 35) = 1.72, MSe = 517,977, p = .19; F2 (1, 21) = 3.94, MSe = 151,760, p = .06) 
was observed in the item analysis only. Neither structure nor plausibility had interactions with 
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proficiency, indicating that there was not much difference in reading patterns depending on 
proficiency level (all ps >.10)  
 Matrix verb. At the verb, there were main effects of both structure (F1 (1, 35) = 15.83, 
MSe = 67,908, p < .01; F2 (1, 21) = 4.15, MSe = 91,887, p = .05) and plausibility (F1 (1, 35) 
=16.21, MSe = 153,916, p < .01; F2 (1, 21) = 26.79, MSe = 71,693, p < .01), but no interaction 
was found. Reading times were longer when the sentences were implausible, and the ORC 
conditions were read more slowly than the SRC conditions. This shows that L2 speakers were 
sensitive to both syntactic and semantic knowledge during on-line reading. In addition, an 
interaction of structure and proficiency was marginally significant (F (1, 34) = 3.92, MSe = 
245,507, p = .06), indicating that the higher the proficiency was, the more time was spent reading 
in the ORC conditions than the SRC conditions. An interaction of plausibility and proficiency 
was also found to be significant (F (1, 34) = 4.57, MSe = 638,345, p = .04), showing that as 
proficiency increases, reading times were longer in implausible sentences than plausible 
sentences. As such, it appears that the use of plausibility information increases as proficiency 
increases in the same way that the use of syntactic information increases as proficiency increases. 
 Post verb. After the matrix verb, plausibility exhibited a reliable main effect (F1 (1, 35) = 
24.09, MSe = 194,960, p < .01; F2 (1, 21) = 26.71, MSe = 71,693, p < .01), indicating that 
plausibility information lasted longer than structural information in L2 learners’ processing. No 
significant interactions between proficiency and either structure or plausibility were observed.  
 
Translation session   
 Relative clause. In the translation session, L2 learners were affected by plausibility at the 
relative clauses, (F1 (1, 35) = 31.24, MSe = 368,667, p < .01; F2 (1, 22) = 20.51, MSe = 301,366, 
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p < .01). Neither an effect of structure nor an interaction between structure and plausibility was 
found. This result seems to suggest that the L2 learners were more sensitive to the 
semantics/pragmatics of the sentences when they read for translation than for comprehension. An 
interaction of structure and proficiency reached marginal significance (F (1, 34) = 3.53, MSe = 
674,999, p =.06), indicating that the difference in reading times between SRC and ORC was 
smaller as proficiency increased. In other words, the lower the proficiency, the longer reading 
times observed in the ORC conditions compared to the SRC conditions. Proficiency also 
interacted with plausibility, showing higher proficiency participants tended to spend more time 
reading implausible sentences than did the lower proficiency participants.  
 Matrix verb. The structure effect was significant only by subjects (F1 (1, 35) = 5.03, MSe 
= 132,098, p = .03) but not by items (F1 (1, 22) = 2.07, MSe = 168,167, p = .14). The plausibility 
effect was significant in both analyses (F1 (1, 35) = 16.15, MSe = 196,320, p < .01; F2 (1, 22) = 
24.80, MSe = 77,018, p < .01) at the matrix verb. This result can be interpreted in that reading 
behavior in the translation task was similar to the comprehension session but with somewhat 
more influence of the semantic content than of the syntax. No interaction was observed. 
Proficiency did not interact with either structure or plausibility.  
 Post verb.  In the remainder of the sentence, plausibility yielded a significant effect (F1 (1, 
35) = 13.58, MSe = 972,816, p < .01; F2 (1, 22) = 11.29, MSe = 688,002, p < .01), indicating that 
implausible sentences were read more slowly than plausible sentences. Structure yielded a 
significant effect only by items (F1 (1, 35) = 2.10, MSe = 960,160, p = .15; F2 (1, 22) = 5.55, MSe 
= 496,902, p = .03). Again, proficiency had no relations to either structure or plausibility.  
Altogether, L2 speakers’ reading patterns were quite similar to the native speakers as 
both groups were sensitive to structure and plausibility at the verb region, suggesting that L2 
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learners were capable of processing structural information along with semantic/world knowledge 
during on-line comprehension. However, a critical difference was observed between native 
speakers and L2 learners at the early region of the sentences. While native speakers were 
affected by structural differences at the clause region, L2 learners were influenced by plausibility 
information. This pattern suggests that L2 learners were more dependent on world knowledge 
than were the native speakers. Semantic information appears to be given priority earlier by L2 
speakers, who are reading in order to comprehend and translate L2 sentences.  
 In addition, the reading tasks did not seem to affect the general reading patterns to a 
significant extent, except that the influence of semantics occurred earlier than that of syntax in 
the translation session compared to the comprehension session. This difference resulted in 
implausible events becoming more disruptive in the translation session. Also, paired t-tests 
revealed that reading times at the clause and the post-verb regions were significantly different 
between the reading sessions (all ps < .05) in all conditions other than the ORC-plausible 
condition at the clause region (p = .13). This suggests that translation required significantly 
longer reading times than did reading for comprehension, and that on-line reformulation 
processes took place during translation, supporting the horizontal view of translation (Macizo & 
Bajo, 2006). The reading times at the matrix verb, however, were not significantly different 
between the two sessions. It is speculated that the participants were equally attentive to both 
structure and plausibility knowledge by the verb region in both sessions to compute the 
interpretation of the relative clause.  
Proficiency was related to the use of information in L2 processing in both reading 
sessions. In the comprehension session, higher proficiency was associated with more use of both 
structure and plausibility information at the verb, whereas in the translation session, lower 
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proficiency was associated with more focus on structural information at the relative clause region. 
This result seems to suggest that the depth of L2 processing of the two types of information 
varied depending on a learner’s L2 proficiency and the reading task at hand. Based on these 
effects, separate analyses for the two proficiency groups were performed to more closely 
examine how the two groups responded to the variables (structure and plausibility). 
 
L2 proficiency  
 Two proficiency groups were identified based on cloze test scores: participants who 
received scores above 50% were placed in the high-proficiency group (n=19), and those who 
received scores below 50% were placed in the low-proficiency group (n=17). The results are 
presented in Table 15 and Table 16, respectively, for the low- and high-proficiency group.  
 
Table 15 
Results of Repeated Measures ANOVAs for the Low-proficiency L2 learners in Each Session 
a. Comprehension session 
  Structure Plausibility Structure *Plausibility 
Region Analysis df F p df F p df F p 
Clause 
Subject 16 .62 .44 16 .61 .45 16 1.85 .19 
Item 21 .01 .94 21 .02 .90 21 3.53  .07† 
Verb 
Subject 16 1.14 .30 16 5.78 .03* 16 .03 .86 
Item 21 1.17 .29 21 5.49 .03* 21 .02 .90 
Post-
verb 
Subject 16 1.70 .21 16 10.08 .01* 16 1.25 .28 
Item 21 2.45 .13 21 .92 .35 21 1.33 .26 
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Table 15 (continued) 
b. Translation session 
  Structure Plausibility Structure *Plausibility 
Region Analysis df F p df F p df F p 
Clause 
Subject 16 7.01 .02* 16 9.77 .01* 16 .02 .89 
Item 22 3.21 .08† 22 11.67 .00* 22 .01 .95 
Verb 
Subject 16 6.69 .02* 16 4.69 .04* 16 .29 .59 
Item 22 1.23 .28 22 10.77 .00* 22 .29 .59 
Post-
verb 
Subject 16 .04 .84 16 9.01 .01* 16 .18 .68 
Item 22 .50 .50 22 1.22 .28 22 .16 .69 
Note. *p < .05.   †p < .10. 
 
Table 16 
Results of Repeated Measures ANOVAs for the High-proficiency L2 learners in Each Session 
a. Comprehension session  
  Structure Plausibility Structure *Plausibility 
Region Analysis df F p df F p df F p 
Clause 
Subject 18 1.64 .22 18 1.26 .28 18 6.26 .02* 
Item 21 .06 .82 21 5.35 .03* 21 7.18 .01* 
Verb 
Subject 18 15.81 .00* 18 12.90 .00* 18 .05 .82 
Item 21 4.24 .05† 21 19.88 .00* 21 .64 .43 
Post-
verb 
Subject 18 .00 .96 18 15.20 .00* 18 .23 .64 
Item 21 .50 .49 21 15.77 .00* 21 .44 .52 
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Table 16 (continued)  
b. Translation Session 
  Structure Plausibility Structure *Plausibility 
Region Analysis df F p df F p df F p 
Clause 
Subject 18 .24 .63 18 24.31 .00* 18 2.01 .17 
Item 22 1.39 .25 22 12.26 .00* 22 1.08 .31 
Verb 
Subject 18 1.55 .23 18 11.79 .00* 18 2.12 .16 
Item 22 .98 .33 22 13.49 .00* 22 1.38 .25 
Post-
verb 
Subject 18 3.28 .08† 18 7.14 .02* 18 2.63 .12 
Item 22 5.39 .03* 22 11.49 .00* 22 .22 .64 
Note. *p < .05.   †p < .10. 
 
As presented in Table 15, for the low-proficiency group, neither factors affected reading 
times at the relative clause region, but plausibility started to have an effect on reading times 
when reading the matrix verb and the latter part of the sentence. In general, low-proficiency L2 
learners did not seem to be informed by the structural information when the task was to answer a 
comprehension question at any regions of interest. On the contrary, when reading for translation, 
the low-proficiency group was affected by both structure and plausibility from early in the 
sentence in the relative clause region, and the main effects of both factors persisted into the 
matrix verb region. After the verb, the structure effect disappeared and only plausibility 
significantly influenced reading times. Taken together, it appears that reading goals made a 
major difference for low-proficiency learners in their usage of information types in L2 sentence 
processing. The translation task forced the low-proficiency L2 learners make more use of 
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structural information along with semantic information when reading L2 sentences. Thus, in the 
translation session there was a main effect of structure and plausibility from the relative clause 
and through the verb, while there was no effect of structure in any region in the comprehension 
session.  
 With regard to the high-proficiency group as shown in Table 16, there were both 
similarities to and differences from the low-proficiency group in the comprehension session. 
First, whereas the low group showed no effect at the relative clause during reading for 
comprehension, the high-proficiency group exhibited a reliable interaction between structure and 
plausibility at the relative clause. High-proficiency learners took longer to read implausible 
sentences only in the SRC conditions, while there were no differences in the ORC conditions. 
These results seem to suggest that high-proficiency learners tended to respond to the structural 
and semantic information earlier than the low-proficiency group. In addition, the SRC conditions 
were read faster than the ORC conditions at the relative clause region, which was similar to the 
native speakers’ behavior. Second, the high-proficiency learners showed main effects of both 
structure and plausibility at the matrix verb, whereas the low proficient group showed only a 
plausibility effect. Lastly, the result that the plausibility effect persisted into the remainder of the 
sentence was the same for both high- and low-proficiency groups.  
 In the translation session, whereas the low group showed both structure and plausibility 
effects at the relative clause and the verb regions, the high group responded only to plausibility 
in these two regions. Similar to the low-proficiency group, the high-proficiency group also 
showed a plausibility effect at the post verb region. The structure effect reached significance, 
although it was marginal in the subject analysis. This marginal effect of structure appears to 
show a compensation for the lack of attention to the structural information in the earlier regions.  
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 Overall, the results from the separate analyses of two proficiency groups were consistent 
with the previous analysis that included proficiency as a factor. In sum, low-proficiency learners 
were more likely than high-proficiency learners to focus on form or structural information when 
the reading goals were to translate, yielding significant difference in using the types of 
information depending on the reading goals. In contrast, high-proficiency learners were able to 
make use of both syntactic and semantic knowledge even in reading for comprehension. In the 
translation session, the high-proficiency group seemed to read for meaning, resulting in more 
disturbance of plausibility information than of syntactic information. This result also suggests 
that processing depth is modulated by task, and the specific characteristics of this modulation 
vary according to proficiency level.  
 
 
Accuracy data.  
Native speakers. Accuracy data were analyzed with a logit mixed model (Jaeger, 2008). 
Figure 2 illustrates the mean proportions of accuracy in native speakers, and Table 17 shows the 
results of the final model.  
 
Figure 2. Mean proportion of comprehension accuracy in native speakers.  
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Table 17 
Fixed Effects in the Logit Mixed Model of Question Accuracy in Native Speakers  
Question Accuracy (C=4.33) 
Predictor Coefficient SE Wald Z p 
Intercept 1.66 0.16 10.03 <.00 
Structure -0.37 0.07 -5.26 <.01* 
Plausibility -0.37 0.07 -5.29 <.01* 
Str:Pl -0.17 0.07 -2.41 .02* 
         Note. *p < .05.   †p < .10. 
 
The main effects of both structure (z = -5.26, p < .01) and plausibility (z = -5.29, p < .01) 
were significant, and a reliable interaction was observed (z = -2.41, p = .02). As illustrated in 
Figure 2, the main effect of structure indicates that the native participants were less accurate in 
the ORC condition than the SRC condition. The effect of plausibility shows that implausible 
conditions yielded more inaccurate answers compared to plausible conditions. Both effects were 
qualified by the reliable interaction such that the native speakers had the most difficulty in the 
ORC-implausible condition, showing that the structural ORC representation was more easily 
overwritten by the semantic information. The result is consistent with Ferreira (2003), and 
extends those previous results to relative clause structures. The data support the idea of a fragile 
syntactic representation that is overwritten by semantic information. This conflict between 
syntactic and semantic processing has been proposed to be a basic feature of GE processing 
(Christianson et al., 2010).   
Separate logit mixed models were performed for both high and low RST groups. The 
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results showed the same pattern in accuracy analysis for both groups, demonstrating main effects 
of structure and plausibility and a reliable interaction (all ps < .05). This indicates that working 
memory did not affect sentence interpretation: all participants, regardless of RST scores, were 
most confused in the ORC-implausible condition. 
 
L2 speakers. As with the native speakers, accuracy data for L2 speakers were analyzed 
using a logit mixed model. Figure 3 illustrates the mean proportions of accuracy in L2 learners 
for both reading sessions and Table 18 shows the result of the final, best-fitting model.  
 
      
Figure 3. Mean proportions of comprehension accuracy in L2 learners for the two reading 
sessions.              
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Table 18 
Fixed Effects in the Logit Mixed Model of Question Accuracy in L2 learners for Both Reading 
Sessions  
a. Comprehension Session 
Question Accuracy (C=3.95) 
Predictors Coefficient SE Wald Z p 
Intercept 1.37 0.15 8.69 <.000 
Structure -0.23 0.09 -2.52   .01* 
Plausibility -0.83 0.09 -8.74 <.01* 
Str:Plau -0.12 0.09 -1.27 .20 
b. Translation Session  
Question Accuracy (C=5.99) 
Predictors Coefficient SE Wald Z p 
Intercept 2.76 0.34 7.94 <.00 
Structure -0.69 0.37 -1.90   .05† 
Plausibility -1.87 0.34 -5.49 <.01* 
Proficiency 1.03 0.34 3.06 <.01* 
St:Plau -0.05 0.42 -0.11  .91 
St:Profi -0.56 0.37 -1.53  .12 
Plau:Profi -0.88 0.34 -2.58  .01* 
St:Plau:Profi 0.92 0.43 2.15  .03* 
Note. *p < .05.   †p < .10.  
          St=Structure. Plau=Plausibility. Profi=Proficiency.   
 
As can be seen in Figure 3, there was no significant difference between the reading 
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sessions in terms of accuracy. In both reading sessions, the main effects of both structure and 
plausibility were reliable without interaction of the two factors. The L2 learners produced more 
incorrect (thematic roles reversed) answers in the implausible conditions regardless of structure. 
In the same vein, the ORC conditions yielded more incorrect answers regardless of plausibility. 
In other words, they had difficulty in understanding ORC and implausible sentences, 
independent of other factors.  
In both reading sessions, proficiency was added as a variable in the model, but the factor 
showed significant effects only in the translation session as presented in Table 18. As briefly 
mentioned earlier in the Method section, the cloze test used in Experiment 3 was multiple choice, 
which yielded less variance between the proficiency groups than the previous two experiments 
which used a fill-in-the-blank cloze test. This could possibly contribute to the absence of a 
proficiency effect in the comprehension session.  
However, in the translation session, proficiency yielded a significant effect, indicating 
that the higher the proficiency was, the more the accurate answers that were produced. 
Proficiency interacted with plausibility and the interaction of the three variables was also reliable. 
To better understand the implications of these relations, Figure 4 illustrates the mean proportions 
of accuracy in each proficiency group in both reading sessions.  
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Figure 4. Mean proportions of correct answers in each condition for both low- and high- 
proficiency group in two sessions.  
 
 As shown in Figure 4, the high-proficiency group yielded more accurate answers in both 
plausible and implausible conditions than the low-proficiency group, resulting in the interaction 
of plausibility and proficiency (z = -2.58, p = 0.01) presented in Table 18. Also, whereas the 
high-proficiency learners had no significant difference in accuracy between the SRC-impl and 
the ORC-impl conditions, the low group showed the lowest accuracy in the ORC-impl condition. 
This indicates that implausibility tended to increase the difficulty in ORC compared to SRC 
sentences more for the low-proficiency learners than for the high-proficiency learners, especially 
when the task required translating, and this yielded a reliable interaction of structure, plausibility 
and proficiency (z = 2.15, p = 0.03). 
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Translation data. 
Table 19 presents a contingency table for the numbers of translations produced in each 
condition. As can be seen in the contingency table, Korean translations reflected the structure of 
the to-be-translated sentences and implausible sentences resulted in an increased probability of 
incorrect (thematic roles reversed) translations. The observation that Korean translations in fact 
reflected the structure of English sentences appears to suggest that the L2 learners used syntactic 
knowledge but the syntactic representation was so fragile that world knowledge overlaid 
reversed thematic roles onto the structure, resulting in role-reversal misinterpretations.  
 
Table 19 
The Numbers of the Translation in Each Condition 
                       Numbers of Translation 
Condition SRC_correct SRC_incorrect ORC_correct ORC_incorrect 
SRC-pl 196 1 6 0 
SRC-impl 103 21 4 27 
ORC-pl 7 4 176 3 
ORC-impl 10 75 74 33 
 
 
A Poisson loglinear regression showed that both structure (z = 39.99, p < .01) and 
plausibility (z = 6.37, p < .01) yielded main effects in L2 learners’ translations. That is, the 
expected odds of the correct translation when the structure was SRC were 2.75 times larger than 
the expected odds of the correct translation when the structure was ORC. The plausibility effect 
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was 1.61 times larger when the event was plausible than implausible. This shows that L2 learners 
made use of syntactic knowledge and usually provided a structurally equivalent Korean 
translation of the English sentences. In particular, the cell (n=33), where participants produced 
ORC-incorrect translations in the ORC-implausible condition, provides strong evidence that L2 
learners exhibited the use of syntactic knowledge, but the semantic information overrode the 
fragile syntactic representation, resulting in misinterpretation. Also there was a significant 
interaction between structure and plausibility (z = -7.10, p < .01), indicating that the probability 
of yielding more incorrect translations for the ORC-implausible sentences than for any other 
sentence type. This pattern mirrors the native speaker accuracy patterns reported above.  
 Separate analyses for the high- and low-proficiency groups were performed, but the 
patterns in low- and high-proficiency groups were similar with respect to the effects of syntax 
and plausibility on translations. Both groups were affected by structure and plausibility, and 
there was a reliable interaction for both groups. The only difference between the two groups was 
that the low-proficiency group had a larger percentage of incorrect translations in the ORC-
implausible condition than the high-proficiency group did (72% for low group, 43% for high 
group).  
 
Discussion 
Experiment 3 investigated L2 speakers’ use of syntactic and semantic information 
compared to that of native speakers in a self-paced reading task and a translation task. Subject 
relative clause (SRC) and object relative clause (ORC) structures were examined with a 
manipulation of plausibility. With regard to L2 learners, the question of how reading goals affect 
reading patterns was also examined by asking Korean learners of English to read sentences for 
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comprehension in one session and for translation in the other session.    
Reading times at three regions (relative clause, matrix verb, and post-verb) were 
measured to determine how participants would respond to two factors, syntax and plausibility, in 
each region. Native speakers showed longer reading times in the ORC conditions independent of 
plausibility. The structural difference arose early in the sentence, i.e., clause region, yielding 
longer reading times in the ORC conditions, independent of plausibility. At both the verb and the 
post-verb regions, native speakers were also influenced by structure and plausibility 
independently. These findings imply that native speakers displayed relatively easier processing 
of SRCs than ORCs, which is consistent with the previous literature in L1 processing (Holmes & 
O’Regan, 1981; King & Just, 1991). The result that implausible conditions made processing 
harder independently of structure can be taken as evidence that language comprehension 
proceeds along two routes: a morphosyntactic and a semantic route (Christianson et al., 2010).  
The comprehension accuracy results further strengthen the argument that both processing 
routes are indeed at work. For the ORC conditions, native speakers’ accuracy was less accurate 
overall (76%), and less accurate for implausible sentences than plausible sentences (65% vs. 
83%). This result is completely consistent with the previous studies proposing GE processing 
(Christianson et al., 2001, 2010; Ferreira, 2003). Ferreira has proposed that when 
morphosyntactic and semantic routes conflict, a sentence can be misinterpreted after attempting 
to integrate the outputs from the two routes. In particular, when either passive or object relative 
clause structures, which are not consistent with a typical NVN order, depict semantically 
implausible events, the heuristic parser seems to override the syntactic analysis, thereby 
increasing the chances of misinterpretation. 
 The reading time results of L2 speakers between the comprehension and the translation 
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session differed from native speakers at the relative clause region in both reading sessions. In the 
comprehension session, L2 speakers showed a significant slowdown for implausible sentences 
only in the SRC conditions, whereas implausible sentences yielded longer reading times in the 
translation session, regardless of structure. These data can be interpreted in three ways. First, it 
seems to suggest that reading goals affected what sorts of information L2 learners computed 
during on-line reading. It seems likely that the translation task caused them to pay more attention 
to meaning than just answering the paraphrase question, such that implausible sentences yielded 
longer times regardless of structure in the translation session. Second, these results hint at the 
cognitive processes involved in translation. The fact that the participants yielded longer reading 
times in implausible sentences in the translation session suggests that the participants attempted 
to reformulate linguistic components of the source language to those of the target language. 
Through this reformulation process, the meaning or the message of the sentence appears to 
become more evident to the L2 speakers, yielding the main effect of plausibility. This result 
lends support to one of the translation theories, the horizontal perspective, which proposes that 
translation requires a direct link between a source language and a target language while reading 
the source language sentences (Danks & Griffins, 1997; Gerver, 1976). Lastly, L2 learners seem 
to be dependent on semantic/plausibility information to a larger extent early in sentences 
compared to native speakers, given that the native speakers showed structure effects first at the 
RC region. This pattern of results is consistent with the SSH (Clahsen & Felser, 2006) in that the 
on-line effects appear to be qualitatively different from the native speaker data.    
 At the verb region, L2 speakers were influenced by both structure and plausibility 
information in the two reading sessions. This pattern was identical to the native speakers, 
suggesting that L2 speakers are able to compute both syntactic and semantic/world knowledge 
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during reading in the same manner as native speakers, which is consistent with the concept of 
parallel routes towards comprehension. This result is difficult to account for within the SSH, 
because based on the hypothesis, L2 speakers should have only responded to plausibility, due to 
their incomplete syntactic knowledge, which is presumed by the SSH.  
 However, reading time patterns at the post-verb region in the L2 learners can be 
explained by both the SSH and the GE processing accounts. Unlike the native speakers, the L2 
speakers were only influenced by plausibility information. This result provides evidence that 
language learners’ sensitivity to plausibility information is likely to be stronger than native 
speakers, consistent with the previous findings in the L2 sentence processing literature (Felser et 
al. 2003; Frenck-Mestre & Pynte, 1997; Juffs, 1998; Papadopoulou  & Clahsen, 2003; Williams 
et al., 2001). 
 L2 learners’ accuracy results were slightly different from those of native speakers in that 
the L2 participants did not show an interaction of structure and plausibility on the paraphrase 
verification task in either reading session. In other words, ORC sentences produced less accurate 
answers than SRC sentences regardless of plausibility, and implausible sentences yielded less 
accurate answers than plausible ones independent of structure. The reason for the absence of an 
interaction lies in the fact that L2 learners failed to reach the accuracy level of the native 
speakers in the SRC-implausible condition. To be specific, accuracy proportions in the other 
three conditions (SRC-plausible, ORC-plausible, ORC-implausible) were similar between native 
speakers and L2 learners. However, the difference was large between the two groups (83% for 
native speakers vs. 69% for L2 learners) in the SRC-implausible condition, which resulted in no 
interaction in the L2 group. This result can be interpreted as showing that L2 learners tend to 
make use of world knowledge in sentence processing more than native speakers, such that L2 
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speakers interpreted the sentence based on how the world usually work. This result is consistent 
with the SSH: L2 learners depend largely on lexical-semantic or world knowledge during 
sentence processing. This result can also be understood in the framework of the GE processing, 
as GE also predicts that semantic representations will sometimes override syntactic 
representations.  
 Another point of discussion is the observation that L2 learners indeed displayed a similar 
pattern of accuracy in the other three conditions. This can be taken as evidence that L2 learners’ 
syntactic analyses were very much like those of native speakers. This L2 processing pattern can 
be explained straightforwardly by GE processing. Like native speakers, L2 learners attempted to 
comprehend the sentences through a morphosyntactic and a heuristic route. When the two 
outputs from each route conflict, especially in the cases where implausible events are presented 
in non-canonical structures- the ORC in this experiment- the output from the syntactic route can 
be overridden by the output from the semantic heuristic route, ultimately increasing 
misinterpretation.  
 Furthermore, L2 learners’ reading times and comprehension accuracy were affected by 
both L2 proficiency and reading goals. The low-proficiency learners seemed to be more 
influenced by reading goals than the high-proficiency learners, such that the low group showed 
the sensitivity to both syntactic and semantic information at the verb region in the translation but 
not in the comprehension session. Also, accuracy in the translation session was significantly 
modulated by proficiency level, with the high-proficiency learners yielding better accuracy than 
the low-proficiency learners. These findings suggest that L2 proficiency and reading goals play a 
crucial role in L2 processing mechanisms. The task-dependent nature of processing is explicitly 
predicted within the GE processing view (Ferreira & Patson, 2007), but not at all expected within 
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the SSH. Indeed, it is difficult to claim that L2 speakers do not have access to detailed 
morphosyntactic representations in some tasks, but do in others.  
Translation data from the L2 speakers bolsters the argument that the L2 participants 
actually computed the full syntactic analyses, but the syntactic representation was overridden 
when the sentence meaning was implausible. The incidents of incorrect translations where the L2 
learners produced correct structures with reversed thematic roles in the SRC-implausible 
condition (n=21) and the ORC-implausible condition (n=33) provide the strongest evidence that 
the syntactic analysis was detailed and complete, but the highly implausible propositions 
overrode the syntactic parser’s analysis, resulting in misinterpretations. This result agrees with 
the comprehension behavior of native speakers reported in the previous L1 processing studies 
(Christianson et al., 2001, 2010; Ferreira, 2003). It is also worth noting that these data are the 
first to demonstrate a misinterpretation effect of unambiguous RC structures (cf. Christianson et 
al., 2010; Ferreira, 2003).  
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Chapter 6 
L2 Morphological Sensitivity in Comprehension and Translation: Experiment 4 
 
  
Motivation 
L2 learners’ difficulty with inflectional morphemes, such as third person singular –s, 
plurals, and past tense, has been extensively reported in a number of studies in the second 
language acquisition (SLA) literature (e.g., Ellis, 1988; Johnson et al., 1996; Lardiere, 1998; Wei, 
2001). The source of this difficulty has yet to be identified however. As reviewed in Chapter 2, 
recent research has questioned whether the difficulty stems from processing mechanisms in non-
native speakers. This line of research also sheds light on mechanisms underlying L2 processing 
along with research on sentence processing, answering the overarching research question of this 
dissertation, namely, whether L2 processing is qualitatively different from L1 processing.   
In recent years, a growing body of research has started to investigate whether adult L2 
learners possess a native-like ability to detect morphological violations during on-line 
comprehension. Some of the studies have shown that L2 learners are less sensitive to agreement 
errors compared to native speakers (e.g. Jiang, 2004, 2007; Keating, 2009; Sato & Felser, 2007). 
These findings have been discussed from the view of the shallow structure hypothesis (SSH), 
which posits that L2 learners’ representations during on-line comprehension are characterized by 
“less hierarchical structure and grammatical detail” than those of native speakers (Clahsen & 
Felser, 2006). On the other hand, there are several studies to show that non-native processing is 
not qualitatively different from native processing (e.g., Foote, 2011; Hopp, 2006). Foote (2011) 
provided evidence that late L2 learners possess integral knowledge of subject-verb number 
agreement in the same way native speakers do. In addition, Hopp (2006) emphasized a 
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proficiency effect in L2 processing, rather than a qualitative difference from native processing, 
showing that learners with near-native proficiency made use of verbal agreement cues in 
syntactic ambiguity resolution in German. As such, the results on L2 morphological processing 
are still not conclusive, and thus further investigation is required to understand L2 morphological 
processing mechanism.  
Experiment 4 is designed to examine whether non-native speakers’ morphological 
processing, specifically subject-verb number agreement, is qualitatively different from L1 
processing, using an eye-tracking paradigm. Many studies in L1 production literature have used 
subject-verb number agreement in English (e.g., Bock & Eberhard, 1993; Bock & Miller, 1991; 
Bock et al., 1999; Pearlmutter et al., 1999). These studies have shown that native speakers are 
more likely to produce subject-verb agreement errors when the first noun is singular and the 
second noun is plural. This phenomenon is termed the “broken agreement effect” or “agreement 
attraction” (Bock & Miller, 1991; Wagers, Lau, & Phillips, 2009). The plurality of the 
intervening local noun is considered to “attract” the verb erroneously, especially when the head 
noun is singular. The effect in production has also been observed in reading comprehension 
(Pearlmutter et al., 1999). Experiment 4 examines whether the broken agreement effect and 
sensitivity to agreement errors are observed in adult L2 learners in reading comprehension. An 
eye-tracking paradigm will provide fine-grained data to the debate about the sensitivity to 
morphological violations in L2 morphological processing, as eye-tracking is more sensitive to 
initial analysis and re-analysis than self-paced reading (Frenck-Mestre, 2005).  
Another aim of Experiment 4 is to investigate how L2 proficiency and reading goals 
affect the depth of processing. Although a few studies have hinted that L2 proficiency influences 
L2 processing in general (Frenck-Mestre, 2002; Hopp, 2006), not many studies have 
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systemically examined the proficiency effect in L2 morphological processing. Furthermore, 
reading task effects on morphological processing have not yet been documented in the L2 
processing literature. If different reading goals, specifically reading for comprehension vs. 
reading for translation, affect L2 readers’ sensitivity to subject-verb number agreement violations, 
L2  processing of morphological violations can be argued to be essentially indistinguishable 
from native speakers’ processing (Foote, 2011; Hopp, 2006). L2 morphological processing that 
is goal-dependent and strategic in the same way that L1 language processing is sometimes ‘good 
enough’ and goal-dependent (Christianson et al., 2001; Ferreira & Patson, 2007; Swets et al., 
2008) would be taken as evidence against a qualitative difference between L1 and L2 processing. 
Taking all these aspects of Experiment 4 into consideration, the research questions addressed in 
the experiment are as follows. 
 
(21) Research questions 
a. Do Korean learners of English display sensitivity to subject-verb agreement violation 
in the same way as native speakers?  
b. Do reading goals affect the L2 morphological processing of Korean learners of 
English? 
      c. Does L2 proficiency modulate sensitivity to morphological violations?  
 
Method 
Participants. Participants were 37 Korean-speaking learners of English and 35 native 
speakers of English. All participants received $15 or a course credit in compensation for 
participation. The L2 learners’ English background information is presented in Table 20, 
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including years of residence in the U.S., self-rating scores, and cloze test scores. The cloze test 
used in Experiment 4 was also multiple-choice, the same as in Experiment 3 (see Appendix C), 
resulting in not much of a numerical difference between the low- and high- proficiency groups.  
 
Table 20 
L2 learners’ English Background Information in Experiment 4 
High-proficiency group (n=18) 
              Age      Years in U.S.                                    Self-rating  Cloze
   Reading Writing Speaking Listening Grammar  
M 29 2.91 7.2 6.4 6.2 6.9 6.9 34.67
SD 5.82 1.48 1.02 1.22 1.48 1.59 1.61 1.41 
Low-proficiency group (n=18) 
              Age   Years in U.S.                                      Self-rating                                       Cloze    
                                                   Reading  Writing  Speaking  Listening  Grammar 
M 29 2.12 6.4 4.9 5.3 6.1 5.7 30.33
SD 4.8 1.16 1.58 1.89 1.46 1.98 1.79 1.94 
 
Apparatus  
An Eyelink 1000 eye tracker (SR research Ltd., Toronto, Ontario, Canada), with spatial 
resolution of less than .05º visual arc and a sampling rate of 1000 Hz, was used to monitor 
participants’ right eyes during reading sentences on a computer screen. Participants viewed the 
stimuli binocularly on a monitor 66 cm from their eyes; at this distance, approximately 2.5 
characters equaled 1◦ of visual angle.  
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Materials. There were 40 stimuli sentences, 20 of which included subject-verb 
agreement violations in English, to investigate sensitivity to subject-verb number agreement in 
native English speakers and L2 learners. Factors were whether a head and a local intervening 
noun matched in number or not (M, No M) and whether the sentence was grammatical or not (G, 
UG), resulting in a 2 × 2 design. An example sentence in each condition is provided in (22).    
 
(22)  a. The teachers who instructed the students were very strict.     (G, M) 
                 b. The teachers who instructed the student were very strict.      (G, No M) 
                c. *The teacher who instructed the student were very strict.      (UG, M) 
                   d. *The teacher who instructed the students were very strict.    (UG, No M) 
 
 Stimuli sentences were distributed across four lists in a Latin square design. Each list 
contained 84 filler sentences with various structures which were not relevant to the target 
structures, such as active/passive or locative structures. Two thirds of the fillers were 
grammatical and the rest were ungrammatical sentences. The number of ungrammatical fillers 
was less than that of grammatical fillers due to the concern that participants might notice the 
ungrammaticality of the sentences, resulting in conscious attention to grammaticality during the 
experiment.  
The critical regions were the matrix verb ‘were’ and the following word ‘very,’ following 
the design and analysis precedents established by Pearlmutter et al. (1999). The differences in 
materials between Pearlmutter et al. and this experiment are as follows. First, grammatical 
conditions include plural head nouns in this experiment in order to keep the verb ‘were’ in all 
conditions, whereas singular head nouns were used in the study of Pearlmutter et al. Second, 
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head and local nouns appeared in subject relative clauses in this experiment, whereas head and 
local nouns were embedded in subject NPs consisting of ‘NP1-preposition-NP2,’ such as “the 
key to the cabinet was rusty from…,” in Pearlmutter et al.  
 
Procedure. The procedures for native speakers and L2 learners were slightly different. 
Native speakers read a total of 124 sentences, including 40 stimuli and 84 fillers, at their own 
pace. Eye movements were monitored by the Eyelink 1000 eye tracker. Following each sentence, 
participants were asked to answer a comprehension question via a button press. The 
comprehension question followed both grammatical sentences and ungrammatical sentences, 
asking about the general content of the relative clause such as “Did the teacher instruct the 
students?” The rationale for the comprehension question for every sentence, regardless of 
grammaticality, was to distract participants from focusing their attention on grammaticality. 
Participants were given a brief break after the first 62 trials.  
For the L2 learners, there were two reading sessions, comprehension and translation, 
similar to Experiment 3. Each list contained a total of 124 sentences and was divided into 62 
sentences (including 20 items and 42 fillers) for each session. The comprehension session was 
the same as for the native speakers: participants read each sentence on a computer screen at their 
own pace. After reading each sentence, they were asked to answer a comprehension question. In 
the translation session, participants were asked to read each sentence and translate it into Korean 
verbally, instead of answering a comprehension question. Translations were recorded and 
transcribed later for data analysis. Participants were asked to translate the English sentences as 
normally and grammatically as possible into Korean. The order of comprehension and translation 
sessions was counterbalanced such that half of the participants did the comprehension task first, 
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and the other half did the translation task first. 
 
Data analysis. Dependent variables were reading times at two critical regions; the verb 
(were) and the following word (very). The reading time data were analyzed using a linear mixed 
model (Baayen, Davidson, & Bates, 2008) instead of with ANOVAs, as were used in Experiment 
3. One of the advantages of using mixed-effects model was that it allowed simultaneous 
consideration of all factors in structuring experimental data. The factors not only included 
standard fixed-effects factors, but also crossed random effects of subject and item. For L2 
learners, translation data were coded into two categories to see whether plural markers were used 
in Korean translations. The categorical data were analyzed using a logit mixed model (Jaeger, 
2008).   
 
Predictions. Experiment 4 was designed to investigate whether Korean learners of 
English are able to detect violations of subject-verb agreement in English during on-line 
comprehension, and whether reading goals affect L2 reading behaviors. One hypothesis was that 
the L2 learners would show different sensitivities to morphological violations depending on 
reading goals. The translation task was predicted to require participants to focus more on L2 
linguistic input than the normal comprehension task. If this prediction is accurate, reading for 
translation should yield longer reading times in the subject-verb agreement violation region (and 
perhaps in other areas) than reading for comprehension, thus showing more sensitivity to the 
morphological violations. Some of the previous studies in the L2 morphological processing 
literature have reported reduced sensitivity to subject-verb number agreement during on-line 
reading comprehension (Jiang, 2004; Keating, 2009; Sato & Felser, 2006) compared to native 
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speakers. If the current experiment yields the predicted results or any sensitivity to the agreement 
violations, it would suggest that non-native speakers are indeed sensitive to morphological 
violations, but it is the task type that makes them less sensitive than native speakers, supporting 
the idea of good-enough (GE) processing by non-native speakers in regards to task-dependent 
language processing (Christianson & Luke, 2011; Swets et al., 2008).  
In addition, comparison between native speakers and L2 learners in reading time patterns 
in the critical regions could yield many possible outcomes. For example, if the patterns of 
reading times between the two groups are similar (though likely slower overall for L2 readers), it 
would suggest that L2 learner’s morphological processing is qualitatively the same as native 
speakers, at least regarding the morphology being tested in this experiment. Another possibility 
is that L2 speakers’ reading patterns in the translation session will only be similar to native 
speaker’s patterns, which would suggest that L2 processing can vary according to the reading 
task. Furthermore, the L2 learners might be more prone to NP-match/mismatch factor than native 
speakers, because it is possible that L2 learners are more likely to rely on processing heuristics 
than full morphological processing, such as local coherence (Christianson & Luke, submitted). 
Given that subject-verb agreement is not mandatory in Korean, another interesting 
outcome is how L2 learners will produce their Korean translation for English plurality. Because 
Korean does not have subject-verb agreement, subject-verb number agreement in English may 
not be as important for Korean learners of English to get the meaning of a sentence as it is for 
native English speakers. Therefore, if L2 learners notice (un)grammaticality or NP-
match/mismatch during reading and display plural markers in Korean where it should have 
occurred in English, it would indicate that Korean-speaking learners of English are sensitive 
enough to respond to subject-verb agreement morphology. Below is the possible Korean 
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translation (with and without plural marker “dul” in Korean) for an ungrammatical sentence:  
 
(23)  haksayng-(dul) ul kaluchi-essten   sensayng-un  maywu  emkeykha-yess-ta.  
                  student-PL-ACC instruct-RC-PST  teacher-NOM  very   strict-PST-DECL  
                (*The teacher who instructed the students were very strict.)  
 
Even in cases in which L2 learners do not produce the Korean plural marker in translation, on-
line reading time data could provide information about whether they were sensitive to subject-
verb agreement violations.   
A proficiency effect was also expected to occur in both comprehension and translation 
sessions: the lower the L2 learners' proficiency, the less sensitive to morphological violations in 
reading for comprehension they should be. However, the less proficient group could perform 
similarly in morphological processing to the high-proficiency group in a translation task because 
translation requires them to be more alert to linguistic input as long as they have sufficient 
knowledge of the grammar. Since the eye-tracking paradigm provides more natural reading 
circumstances than the self-paced reading paradigm, eye movements are expected to provide 
more sensitive information on L2 morphological processing.  
 
Results 
Reading time data.  
Various reading time measures at the critical regions where participants would show 
sensitivity to NP match/mismatch and grammaticality were examined (Pearlmutter et al., 1998; 
Warren, McConnell, & Rayner, 2008). Comprehension accuracy was used as a cutoff to exclude 
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data from participants who did not properly engage in comprehension. Three participants whose 
accuracy performance was below 85% were excluded from the reading time data analysis. Five 
related measures of reading times are reported here: first fixation duration (the duration of the 
first fixation that is within an interest area), gaze duration (the summation of the time spent 
fixating an interest region from the first entrance into the region until leaving it), go-past time 
(also called regression path duration, the summed fixation duration from the current interest area 
is first fixated until the eyes enter a forward interest area), total reading time (the summation of 
the duration across all fixations on an interest region), and regression out (the number of 
regressions made from the current interest area to earlier regions prior to leaving that interest 
area in a forward direction, considering first-pass regressions only). The first two measures 
indicate early processing, and go-past is a combination of early and later processing (Warren et 
al., 2008). Number of regressions out was also examined because this measure is considered to 
reflect processing difficulty (Pearlmutter et al., 1998).  
 
Native speakers. For each of the reading time variables separately, fixations shorter than 
80ms and greater than 3 standard deviations from the mean were eliminated, excluding about 6% 
of the data. The data from three participants were not used due to their low accuracy in 
comprehension question (less than 85%). All reading times were log-transformed and centered. 
Subject and Item were included as random variables. For each of the reading times variables, 
effects of grammaticality and NP-match/mismatch, as well as interaction of grammaticality and 
NP-match/mismatch were included as predictors in the final, best-fitted model. Regression out 
was analyzed using a logit mixed model, including grammaticality, NP-match/mismatch, and 
interaction of the two as fixed factors.   
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 Verb (were). Table 21 presents the mean fixation times for the five reading measures 
(first fixation, gaze duration, go-past, regression out, and total time) in the four conditions. The 
results of the linear mixed model for each reading time variable and the results of regression out 
in the logit mixed model are presented in Table 22 and Table 23, respectively.  
 
Table 21  
Mean Fixation Times at the Verb ‘Were’ in the Four Conditions (in milliseconds) 
Conditions First fix Gaze Go-past Total % of Reg out
G- M 216.70 241.95 329.41 345.81 9 
G- No M 224.96 247.00 294.08 365.01 8 
UG- M 227.57 264.69 398.27 423.02 11 
UG- No M 233.53 265.04 420.64 399.87 13 
Note. G = grammatical, UG = ungrammatical, M = NP-match, No M= NP-mismatch.  
         First fix = First fixation duration, Reg out = regression out.  
 
 
 
 
 
 
 
 
 
 
 
 
 
109 
 
Table 22 
Fixed Effects in the Linear Mixed Model of Reading Times at ‘Were’ in Native Speakers  
First fixation duration (R2=0.27) 
Predictor Coefficient SE t-value p 
Intercept 2.31 0.01 161.42 <.01 
G 0.01 0.00 1.32 .18 
NP 0.00 0.00 1.48 .14 
G:NP 0.00 0.00 0.14 .89 
Gaze duration (R2=0.32) 
Predictor Coefficient SE t-value P 
Intercept 2.35 0.02 124.80 <.01 
G 0.01 0.01 1.92  .05† 
NP 0.00 0.01 0.43 .66 
G:NP -0.00 0.01 -0.19 .84 
Go-past (R2=0.30) 
Predictor Coefficient SE t-value p 
Intercept 2.41 0.02 89.03 <.01 
G 0.02 0.01 2.96  <.01* 
NP 0.01 0.01 0.91 .36 
G:NP 0.00 0.00 0.48 .63 
Total time  (R2=0.28) 
Predictor Coefficient SE t-value p 
Intercept 2.49 0.02 112.94 <.01 
G 0.02 0.01 4.19  <.01* 
NP 0.00 0.01 0.16 .87 
G:NP -0.01 0.01 -2.02 .04* 
Note. G= grammaticality, NP=NP-match/mismatch. *p <.05.   †p <.10. 
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Table 23  
Fixed Effects in the Logit Mixed Model of Regression-out at ‘Were’, Native Speakers  
Regression-out (C=1.40) 
Predictor Coefficient SE Wald Z p 
Intercept -2.59 0.22 -11.73 <.01 
G 0.23 0.12 1.88 .06† 
NP 0.06 0.12 0.55 .58 
G:NP 0.05 0.12 0.47 .63 
Note. G= grammaticality, NP=NP-match/mismatch. *p<.05.   †p<.10. 
 
At the verb, first fixation durations showed numerically longer reading times in the 
ungrammatical conditions, but it did not approach significance. Gaze durations showed a nearly 
reliable effect of grammaticality (t = 1.92, p =.05), indicating longer reading times in the 
ungrammatical conditions (see Table 21). Total time showed a robust effect of grammaticality (t 
= 4.19, p <.01), and a significant interaction (t = -2.02, p = .04). The significant interaction of 
grammaticality and NP-match indicates that the ungrammatical, NP-match condition was read 
more slowly than any other condition. In addition, it also indicates that the grammatical, NP-
match condition was reliably faster than the other three conditions. In go-past, the ungrammatical 
conditions also took longer to process than the grammatical conditions, resulting in a main effect 
of grammaticality (t = 2.96, p < .01). Also, a marginal grammaticality effect (z = .1.88, p = .06) 
was observed in regression out, indicating that the native speakers regressed more in the 
ungrammatical sentences than the grammatical ones as shown in Table 21.  
 
Word following the verb (very). The average fixation times for the same five reading 
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measures are presented in Table 24. The results of the mixed-effects model for the word 
following the verb (very) are presented in Table 25 and the result of logit mixed model is shown 
in Table 26.   
 
Table 24  
Mean Fixation Times at the word ‘Very’ in the Four Conditions (in milliseconds) 
Conditions First fix Gaze Go-past Total % of Reg out 
G- M 244.14 274.88 729.28 366.18 35 
G- No M 232.53 277.38 863.47 380.18 36 
UG- M 231.65 270.69 921.47 408.43 45 
UG- No M 239.85 266.27 806.74 396.57 36 
Note. G = grammatical, UG = ungrammatical, M = NP-match, No M= NP-mismatch.  
         First fix = First fixation duration, Reg out = regression out.  
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Table 25 
Fixed Effects in the Linear Mixed Model of Reading Times at ‘Very’, Native Speakers  
First fixation duration (R2=0.23) 
Predictor Coefficient SE t-value p 
Intercept 2.35 0.01 207.72 <.01 
G 0.00 0.00 0.20 .84 
NP -0.01 0.00 -0.35 .72 
G:NP 0.00 0.00 2.15  .03* 
Gaze duration (R2=0.25) 
Predictor Coefficient SE t-value p 
Intercept 2.39 0.02 159.03 <.01 
G -0.00 0.01 -0.13 .89 
NP -0.00 0.01 -0.15 .87 
G:NP 0.00 0.01 0.25 .81 
Go-past (R2=0.48) 
Predictor Coefficient SE t-value p 
Intercept 2.65 0.05 53.35 <.01 
G 0.03 0.01 2.68  .01* 
NP -0.02 0.01 -1.53 .13 
G:NP -0.03 0.01 -2.62  .01* 
Total time  (R2=0.19) 
Predictor Coefficient SE t-value p 
Intercept 2.52 0.02 152.90 .00 
G 0.02 0.01 3.03  <.01* 
NP -0.00 0.01 -0.50 .62 
G:NP -0.00 0.01 -0.16 .88 
Note. G= grammaticality, NP=NP-match/mismatch.  *p<.05. †p<.10. 
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Table 26  
Fixed Effects in the Logit Mixed Model of Regression-out at ‘Very’ in Native Speakers  
Regression-out (C=2.05) 
Predictor Coefficient SE Wald Z p 
Intercept -0.92 -0.29 -3.08 <.01 
G 0.30 0.08 3.54  <.01* 
NP -0.16 0.08 -1.96 .05† 
G:NP -0.19 0.08 -2.29 .02* 
Note. G= grammaticality, NP=NP-match/mismatch.  *p<.05. †p<.10.  
 
First fixation duration showed a significant interaction (t = 2.15,  p = .03), indicating that 
the NP-match/mismatch effect observed in the grammatical conditions were not there in the 
ungrammatical conditions, showing longer reading times in the grammatical, NP-match 
condition. Nothing was significant in gaze durations at the word, very, probably suggesting that 
the participants’ early sensitivity to the subject-agreement number violations was limited to the 
verb itself. Total time showed a similar pattern as the verb, yielding a reliable grammaticality 
effect (t = 3.03, p < .00), but no interaction. In the analysis of go-past times, both the effects of 
grammaticality (t = 2.68, p = .01) and the interaction (t = -2.62, p = .01) reached significance. 
The significant interaction indicated longer reading times in the ungrammatical, NP-match 
condition than in the other conditions. Analyses of regressions out yielded a reliable main effect 
of grammaticality (z = 3.54, p < .01), NP-match/mismatch (z = -1.96, p = .05), and a robust 
interaction (z = -2.29, p = .02), showing that regressions occurred more in ungrammatical 
conditions. The effect of NP-match/mismatch indicates that when the head and the local noun 
did match in number, the number of regressions increased. The significant interaction suggests 
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that the participants made more regressions particularly in the ungrammatical, NP-match 
condition as presented in Table 24.  
 
Summary. In sum, native speakers showed sensitivity to both seeming and real agreement 
violations in response to NP-match and mismatch conditions very rapidly early in processing, 
although it seemed that ungrammaticality was more disruptive to processing a sentence than 
whether the NPs matched in number. The ungrammatical conditions took longer overall to read 
than the grammatical conditions, and NP-match made processing easier in grammatical sentences, 
but it created difficulty in ungrammatical sentences. The asymmetry effect of NP-
match/mismatch seems further to suggest that ungrammaticality in the NP-mismatch condition 
appears to not have been noticed as much. The issue is related to local coherence, which has 
been considered as a ‘processing heuristic’ within the GE framework (Christianson & Luke, 
submitted; Tabor, Galantucci, & Richardson, 2004). In the ungrammatical, NP-mismatch 
condition, the plural local noun and the verb (were) made processing easier due to the seeming 
coherence in adjacent number agreement, despite the ungrammaticality of the sentences. This 
suggests that even native speakers are likely to apply the processing heuristic, resulting in a 
shallow or good-enough representation of the morphosyntactic input (Christianson & Luke, 
submitted; Ferreira, 2003; Ferreira & Patson, 2007). In addition, the pattern of results was largely 
consistent with the study of Pearlmutter et al. (1998), supporting the argument that subject-verb 
agreement is an integral component of comprehension for native speakers. However, there was 
one difference between the results of this experiment and Pearlmutter et al: the time course of 
sensitivity in this experiment was different from Pearlmutter et al. The possible reasons behind 
this difference are discussed in the Discussion section.    
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L2 Speakers. The same five reading time measures used for native speakers were 
analyzed for L2 speakers. All participants except one displayed comprehension accuracy above 
90% correct. The data from this one participant, whose accuracy was 72%, was excluded from 
the data analyses. The same analyses were performed on the data for the remaining 36 L2 
speakers as were performed for the native speaker data. Linear mixed-effects models were used 
to analyze the reading time data in each reading session, comprehension and translation. Logit 
mixed models were used to analyze regression out data.   
 For each of the reading time measures separately, fixations shorter than 80 ms and longer 
than 5 standard deviations from the mean were removed, instead of 3 standard deviations from 
the mean, resulting in less than 3 % data loss. Using 3 SD caused too much loss of data (more 
than 10 %). This high number was due to the increased variability of L2 reading times compared 
to native speakers. All reading times were log-transformed and centered. Subject and Item were 
included as random effects. For each of the reading time variables, grammaticality, NP-
match/mismatch, an interaction of grammaticality and NP-match/mismatch, as well as 
proficiency were included as predictors in the model. The L2 learners were divided into two 
proficiency groups based on the cloze scores: high-proficiency group (N=18) with those who 
received scores in the upper 50% of the mean and low-proficiency group (N=18) with those who 
received scores in the lower 50% of the mean. However, proficiency and its interaction with the 
other two fixed effects (grammaticality and NP-match/mismatch) did not reach significance (p 
> .10) in most of the reading measures, except for total time at the word ‘very’ in the 
comprehension session. In turn, proficiency was removed from the final, best-fitted model, 
except in the one analysis. This lack of proficiency effect is considered to be due to the small 
difference between the two groups in the cloze test, as mentioned earlier in the Method section.  
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 Comprehension session  
Verb (were). Table 27 presents the mean fixation times in the four conditions, and Table 
28 and Table 29 present the results of the mixed model for each reading time variable, and the 
result of the logit mixed model for regression out, respectively.  
 
Table 27  
Mean Fixation Times at ‘Were’ in the Comprehension Session (in milliseconds) 
Conditions First fix Gaze Go-past Total % of Reg out
G- M 238.86 277.56 344.88 522.32 10 
G- No M 250.14 284.40 382.04 549.55 9 
UG- M 244.01 284.52 362.50 554.57 7 
UG- No M 234.14 270.81 346.72 493.75 8 
Note. G = grammatical, UG = ungrammatical, M = NP-match, No M= NP-mismatch.  
         First fix = First fixation duration, Reg out = regression out.  
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Table 28 
Fixed Effects in the Linear Mixed Model of Reading Times at ‘Were’, Comprehension session, 
L2 speakers  
First fixation duration (R2=0.20) 
Predictor Coefficient SE t-value P 
Intercept 2.36 0.01 240.30 <.01 
G -0.01 0.01 -1.05 .29 
NP -0.00 0.01 -0.08 .93 
G:NP -0.01 0.01 -1.63 .10 
Gaze duration (R2=0.23) 
Predictor Coefficient SE t-value P 
Intercept 2.41 0.01 183.58 <.01 
G -0.00 0.01 -0.65 .51 
NP -0.00 0.01 -0.32 .75 
G:NP -0.00 0.01 -0.83 .41 
Go-past  (R2=0.30) 
Predictor Coefficient SE t-value P 
Intercept 2.47 0.02 115.04 <.01 
G -0.01 0.01 -0.95 .34 
NP 0.00 0.01 0.27 .79 
G:NP -0.01 0.01 -1.08 .28 
Total time (R2=0.33) 
Predictor Coefficient SE t-value P 
Intercept 2.63 0.03 88.92 <.01 
G -0.00 0.01 -0.53 .59 
NP -0.01 0.01 -1.22 .22 
G:NP -0.01 0.01 -1.10 .27 
Note. G= grammaticality, NP=NP-match/mismatch.  *p<.05. †p<.10. 
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Table 29 
Fixed Effects in the Logit Mixed Model of Regression-out at ‘Were’, Comprehension session, L2 
speakers  
Regression-out (C=1.35) 
Predictor Coefficient SE Wald Z P 
Intercept -2.89 0.26 -11.10 <.01 
G -0.09 0.15 -0.62 .53 
NP 0.03 0.15 0.19 .84 
G:NP 0.04 0.16 0.28 .78 
Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05. †p < .10.  
 
At the verb in the comprehension session, the effects of grammaticality and NP-match 
did not approach significance in any reading measures. Go-past times were also longest in the 
grammatical, NP-mismatch condition. In addition, the L2 readers regressed more in grammatical 
conditions than ungrammatical ones. Although there was a slightly longer reading time in the 
ungrammatical, NP-match condition in total time, most of the reading measures indicate longer 
reading times in the grammatical conditions. This pattern that grammatical sentences yielded 
longer reading times and more regressions possibly suggests that the morphological errors 
(ungrammaticality) are not checked at the verb, resulting in more reliance on the number match 
between head and local nouns.  
 
Word following the verb (very). Mean fixation times are presented in Table 30. Table 31 
presents the results of the mixed-model for each reading time variables at the word following the 
verb, ‘very’, in the comprehension session.  
 
 
119 
 
Table 30 
Mean Fixation Times at ‘Very’ in the Comprehension Session (in milliseconds)  
Conditions First fix Gaze Go-past Total % of Reg out 
G- M 228.05 233.80 315.09 406.84 11 
G- No M 229.16 256.35 353.77 391.14 10 
UG- M 225.32 240.89 398.38 422.25 17 
UG- No M 223.58 236.41 345.38 374.64 16 
Note. G = grammatical, UG = ungrammatical, M = NP-match, No M= NP-mismatch.  
         First fix = First fixation duration, Reg out = regression out.  
 
Table 31 
Fixed Effects in the Linear Mixed Model of Reading Times at ‘Very’, Comprehension session, L2 
speakers  
 
First fixation duration (R2=0.18) 
Predictor Coefficient SE T-value p 
Intercept 2.34 0.01 247.70 <.01 
G -0.01 0.01 -1.12 .26 
NP 0.00 0.01 0.33 .73 
G:NP -0.00 0.01 -0.28 .78 
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Table 31 (continued) 
 
Gaze duration (R2=0.20) 
Predictor Coefficient SE t-value P 
Intercept 2.35 0.01 221.60 <.01 
G -0.01 0.01 -1.09 .28 
NP 0.01 0.01 1.17 .24 
G:NP -0.01 0.01 -2.29  .02* 
Go-past (R2=0.30) 
Predictor Coefficient SE t-value P 
Intercept 2.43 0.02 88.75 <.01 
G 0.01 0.01  1.49 .14 
NP -0.00 0.01 -0.17 .86 
G:NP -0.02 0.01 -1.75  .08† 
Total time  (R2=0.20) 
Predictor Coefficient SE t-value P 
Intercept 2.52 0.02 130.01 <.01 
G 0.00 0.01 0.24 .81 
NP -0.01 0.01 -1.61 .11 
Proficiency -0.01 0.01 -1.01 .31 
G:NP -0.01 0.01 -0.94 .34 
G:Proficiency 0.02 0.01 2.07  .04* 
Note. G= grammaticality, NP=NP-match/mismatch. *p < .05. †p < .10. 
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Table 32  
Fixed Effects in the Logit Mixed Model of Regression-out at ‘Very’, Comprehension Session, L2 
speakers  
Regression-out (C=1.49) 
Predictor Coefficient SE Wald Z P 
Intercept -2.62 0.35 -7.32 <.01 
G 0.37 0.14 2.66  .01* 
NP -0.04 0.14 -0.26 .79 
G:NP 0.02 0.14 0.17 .86 
Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05.  †p < .10.  
 
First fixation durations were similar in the four conditions. However, gaze duration 
showed longer reading times in the grammatical, NP-mismatch condition, resulting in an 
interaction of grammaticality and NP-match/mismatch (t = -2.29, p = .02). Total time yielded a 
reliable interaction of proficiency and grammaticality (t = 2.07, p = .04). This indicates that the 
high-proficiency learners read the ungrammatical conditions more slowly than the low-
proficiency learners, resulting in more sensitivity to ungrammaticality for high-proficiency 
learners than low-proficiency learners. Another interesting observation was that go-past time 
pattern at the word ‘very’ was similar to that of native speakers reading the verb itself, that is, 
shortest in the grammatical, NP-match condition and longest in the ungrammatical, NP-match 
condition. Go-past yielded a marginal interaction of the two factors (t = -1.75, p = .08), showing 
longer reading times in the ungrammatical, NP-match condition than any other condition. As 
shown in Table 30,  the L2 speakers regressed more in ungrammatical conditions, yielding a 
main effect of grammaticality (z = 2.66, p = .01).  
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Summary . In the comprehension session, the L2 learners showed sensitivity to both 
grammaticality and NP-match/mismatch at the word following the verb. At the verb, the L2 
learners did not show any significant reactions to either subject-verb agreement violations or NP-
match/mismatch, as opposed to native speakers, who responded to ungrammaticality at the verb. 
This indicates that L2 processing may be slower than native speaker processing. However, the 
finding that the L2 learners showed reliably longer reading times in ungrammatical conditions at 
the word following the verb suggests that the L2 learners were also sensitive to the 
morphological violations, similar to native speakers, but were not affected as quickly as were the 
native speakers.  
 
Translation session  
Verb (were). Table 33 shows the mean fixation times in the four conditions. The results 
of the mixed-effect model of reading time variables at the verb in the translation session are 
presented in Table 34. The logit mixed model of regressions out is presented in Table 35.  
 
Table 33 
Mean Fixation Times at ‘Were’ in the Translation Session (in milliseconds) 
Conditions First fix Gaze Go-past Total % of Reg out
G- M 231.81 272.07 408.29 1840.70 15 
G- No M 234.59 259.43 366.27 1803.79 12 
UG- M 243.88 270.99 398.70 1616.48 13 
UG- No M 230.68 260.27 367.65 1725.66 15 
Note. G = grammatical, UG = ungrammatical, M = NP-match, No M= NP-mismatch.  
         First fix = First fixation duration, Reg out = regression out.  
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Table 34 
Fixed Effects in the Linear Mixed Model of Reading Times at ‘Were’, Translation Session, L2 
speakers  
First fixation duration (R2=0.15) 
Predictor Coefficient SE t-value P 
Intercept 2.35 0.01 254.39 <.01 
G 0.00 0.01 0.84 .40 
NP -0.00 0.01 -0.46 .64 
G:NP -0.01 0.01 -1.97  .05† 
Gaze duration (R2=0.18) 
Predictor Coefficient SE t-value P 
Intercept 2.39 0.01 195.44 <.01 
G 0.00 0.01 0.23 .82 
NP -0.01 0.01 -1.08 .28 
G:NP -0.00 0.01 -0.25 .80 
Go-past (R2=0.27) 
Predictor Coefficient SE t-value P 
Intercept 2.48 0.02 100.43 <.01 
G -0.00 0.01 -0.21 .83 
NP -0.01 0.01 -1.23 .21 
G:NP 0.00 0.01 0.07 .94 
Total time (R2=0.36) 
Predictor Coefficient SE t-value P 
Intercept 3.11 0.04 76.47 <.01 
G -0.01 0.01 -1.17 .24 
NP 0.00 0.01 0.40 .69 
G:NP 0.01 0.01 1.27 .21 
         Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05.   †p < .10.  
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Table 35 
Fixed Effects in the Logit Mixed Model of Regression-out at ‘Were’ in Translation Session in L2 
speakers  
 
Regression-out (C=1.48) 
Predictor Coefficient SE Wald Z p 
Intercept -2.15 0.23 -9.31 <.01 
G 0.02 0.12 0.16 .87 
NP -0.02 0.12 -0.18 .86 
G:NP 0.13 0.12 1.09 .28 
Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05.   †p < .10.  
 
 An interaction (t = -1.97, p = .05) of grammaticality and NP-match/mismatch was 
marginal in first fixation duration, showing longer reading times in the ungrammatical, NP-
match condition. Other than the effect in first fixation duration, other reading measures did not 
yield any significant effects of grammaticality and NP-match/mismatch at the verb in the 
translation session.  
 
Word following the verb (very). Average fixation times are shown in Table 36. Table 37 
presents the results of the mixed model for each reading time variables at the word, very, in the 
translation session.  
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Table 36 
Mean Fixation Times at ‘Very’ in the Translation Session (in milliseconds) 
Conditions First fix Gaze Go-past Total % of Reg out
G- M 218.72 233.25 315.25 1460.18 10 
G- No M 223.82 237.03 293.76 1707.76 8 
UG- M 211.60 237.60 292.42 1881.23 8 
UG- No M 221.79 240.76 287.68 1658.03 9 
Note. G = grammatical, UG = ungrammatical, M = NP-match, No M= NP-mismatch.  
         First fix = First fixation duration, Reg out = regression out.  
 
Table 37 
Fixed Effects in the Linear Mixed Model of Reading Times at ‘Very’, Translation Session, L2 
speakers  
 
First fixation duration (R2=0.19) 
Predictor Coefficient SE t-value p 
Intercept 2.31 0.01 215.70 <.01 
G -0.00 0.01 -0.55 .58 
NP 0.01 0.01 1.83 .06† 
G:NP 0.00 0.01 0.40 .69 
Gaze duration (R2=0.20) 
Predictor Coefficient SE t-value p 
Intercept 2.34 0.01 187.72 <.01 
G 0.00 0.01 0.24 .81 
NP 0.00 0.01 0.70 .49 
G:NP -0.00 0.01 -0.14 .89 
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Table 37 (continued) 
 
Go-past (R2=0.22) 
Predictor Coefficient SE t-value p 
Intercept 2.39 0.02 132.45 <.01 
G -0.01 0.01 -0.97 .33 
NP 0.00 0.01 0.31 .75 
G:NP 0.00 0.01 0.36 .71 
Total time (R2=0.46) 
Predictor Coefficient SE t-value p 
Intercept 3.07 0.05 59.63 <.01 
G 0.03 0.01 2.43 .02* 
NP 0.01 0.01 0.83 .41 
G:NP -0.02 0.01 -1.80 .07† 
Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05.   †p < .10.  
 
Table 38 
Fixed Effects in the Logit Mixed Model of Regression-out at ‘Very’, Translation Session, L2 
speakers  
Regression-out (C=1.36) 
Predictor Coefficient SE Wald Z p 
Intercept -2.82 0.27 -10.46 <.01 
G -0.02 0.17 -0.11 .92 
NP -0.02 0.17 -0.14 .89 
G:NP 0.07 0.17 0.41 .68 
Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05.  †p < .10.  
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First fixation durations displayed a marginal effect of NP-match/mismatch (t =1.83, p 
= .06), showing that NP-mismatch conditions yielded longer reading times than NP-match 
conditions. Gaze durations were all similar in the four conditions. Total time showed a main 
effect of grammaticality (t = 2.43, p = .02) and a marginal interaction (t = -1.80, p = .07). As 
shown in Table 36, the effect of grammaticality shows that the L2 learners spent a more time 
reading the ungrammatical conditions than the grammatical conditions. The interaction of the 
two factors indicates that the shortest reading times occurred in the grammatical, NP-match 
condition and longest times in the ungrammatical, NP-match condition. This pattern was 
noteworthy because it was exactly same as the one observed at the verb itself in the native 
speakers’ data. Go-past time and regression out did not yield any effects.  
 
Summary. In the translation session, the L2 learners were sensitive to both grammaticality 
and NP-match/mismatch across the verb region, mainly at the word following the verb. A 
noticeable finding was that the L2 learners’ total time pattern appearing at the word following 
the verb in the translation session was exactly same as that of native speakers at the verb itself. 
This one-word delay effect suggests that the L2 learners are slower in processing the subject-
agreement violations, but they seem to process the real and seeming morphological violations 
similarly to native speakers. Another point of interest in the translation session was that the L2 
learners showed sensitivity to both grammaticality and NP-match/mismatch in early processing 
(i.e., first fixation duration), but did not display significant effects in late processing measures 
(i.e., go-past and regression out). Recall that both go-past time and regression out showed a 
grammaticality effect in the comprehension session, as opposed to what was observed in the 
translation session. This pattern of effects can be attributed to the nature of translation task, 
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which requires more attention to linguistic input than reading for comprehension. Thus, we 
observed early notice of ungrammaticality. Yet, L2 learners also seemed to read sentences more 
for meaning in the translation session. Therefore, L2 learners were able to detect the subject-verb 
number agreement violations earlier in processing, and did not have to spend additional time in 
later processing checking or recovering from disruptions caused by ungrammaticality.  
 
 
L2 proficiency 
 As mentioned earlier, the results from the LME models with proficiency as a factor did 
not yield interactions with grammaticality and NP-match/mismatch in much of the reading 
variables. This lack of interaction is considered to be related to small variance between the two 
proficiency groups in the cloze test. Thus, separate analyses for low- and high-proficiency group 
were performed again in order to closely examine how two groups were influenced by 
grammaticality and NP-match/mismatch. For each of the reading times variables, effects of 
grammaticality and NP-match/mismatch, as well as an interaction of grammaticality and NP-
match/mismatch were included as predictors in the final, best-fitted models. For regression out 
data, the logit mixed model was used as above.  
 For both groups, most of the results in the two reading sessions were consistent with the 
results with proficiency as a factor described above. For example, recall that analysis yielded an 
interaction of proficiency and grammaticality (t = 2.07, p = .04) in total time at the word ‘very’ 
in the comprehension session. Separate analyses for low- and high-proficiency groups confirmed 
that total times at the word ‘very’ showed a marginally significant effect of grammaticality (t 
=1.72, p =.08) only in the high-proficiency group, indicating the high-proficiency learners 
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noticed ungrammaticality, which caused processing difficulty during reading for comprehension.  
However, there were two observations that were not found in the combined results with 
proficiency as a factor. First, total times of the low-proficiency group were reliably longer in the 
ungrammatical than the grammatical conditions in the translation session, resulting in a main 
effect of grammaticality (t = 2.56, p = .01). Also, even though there was no interaction of 
grammaticality and NP-match/mismatch, an asymmetrical pattern of NP-match/mismatch 
depending on grammaticality was observed, similar to the native speaker data. This indicates that 
the low-proficiency learners were influenced by the reading tasks. While the low-proficiency 
participants did not show signs of noticing the ungrammaticality when reading for 
comprehension, they showed sensitivity to grammaticality when reading for translation.  
Second, the high-proficiency learners, unlike the low-proficiency learners, regressed 
more in the ungrammatical conditions than the grammatical conditions in the comprehension 
session (t = 1.98, p = .05), showing sensitivity to ungrammaticality during reading for 
comprehension.  
To summarize, the low-proficiency learners were more likely to display shallower 
morphological processing in the comprehension session than in the translation session. It seems 
that the additional translation task required the low-proficiency learners to focus more on the 
linguistic input, resulting in a more native-like morphological processing pattern. On the other 
hand, the high-proficiency group showed sensitivity to grammaticality and NP-match/mismatch 
in the comprehension session, with the same reading pattern as the native speakers. However, the 
high-proficiency learners failed to show sensitivity to the factors in the translation session. The 
absence of the significant effects in the translation session for high-proficiency learners was in 
fact surprising. Presumably, it may suggest that grammaticality and NP-match/mismatch were 
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not significantly disruptive to high- proficiency learners when they were asked to translate the L2 
input. The reading strategy that the high-proficiency learners employ might be different from the 
low-proficiency learners. In other words, the higher the proficiency level, the more inclined to 
read for overall meaning or gist of a sentence when translating, resulting in reduced sensitivity to 
morphological errors while reading for translation. 
 
 
Translation data.  
 Translation data were coded into two categories: whether plural markers were used or not 
for both head nouns and local nouns. Because off-line translation data offers L2 an explicit 
measure of L2 comprehension, the question of how grammaticality and NP-match/mismatch 
affect the use of plural markers in Korean translations was of interest in the analysis of the 
translation data. In addition, whether the use of plural markers in translations was related to the 
on-line reading time measures, such as the regressions made from the verb or the following word 
or go-past times, was also examined. A logit mixed model analysis was used because it allowed 
us to include the on-line processing variables and proficiency into the model together with 
grammaticality and NP-match/mismatch.  
 When grammaticality, NP-match/mismatch, and whether regressions were made from the 
verb or the following the word were all included into the model, none of the factors predicted the 
use of plural markers in translations. Similarly, when go-past times were included into the model 
along with grammaticality and NP-match/mismatch, all factors were non-significant in 
predicting the use of plural markers in translations. This pattern can be interpreted as indicating 
that the on-line processing measures (the regressions and the go-past times) and the use of plural 
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markers all reflect the fact that the plural morphology was fully processed. In other words, the 
measures of reanalysis are not a good predictor of whether the plural marker was used or not.  As 
such, these measures cannot be placed in the same model.  
 When the regression and go-past factors were taken out, grammaticality and NP-
match/mismatch appeared to explain the use of plural markers in translations. Proficiency did not 
yield interactions with either grammaticality or NP-match/mismatch factors, presumably due to 
the small difference between the groups on the cloze test. Therefore, the model with 
grammaticality, NP-match/mismatch, the interaction term was chosen as a final, best-fitted 
model to explain the use of plural markers in translations. Table 39 presents the results of the 
logit mixed models for head and local noun translations.  
 
Table 39  
Fixed Effects in the Logit Mixed Model of Head and Local Noun Translations, L2 speakers  
Head noun translations (C=1.89) 
Predictor Coefficient SE Wald Z P 
Intercept -1.89 0.34 -5.61 <.01 
G -1.11 0.13 -8.56 <.01* 
NP 0.14 0.12 1.16 .25 
G:NP 0.32 0.12 2.54 .01* 
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Table 39 (continued) 
Local noun translations (C=1.45) 
Predictor Coefficient SE Wald Z p 
Intercept -3.89 0.55 -7.12 <.01 
G -0.55 0.25 -2.23 .02* 
NP 0.33 0.25 1.33 .18 
G:NP 1.56 0.26 6.04 <.01* 
        Note. G= grammaticality, NP=NP-match/mismatch.  * p < .05.   † p < .10. 
 
              
Figure 5. The proportions of the numbers of plural markers for head and local noun in each 
condition.           
 
With respect to head noun translations, the use of plural markers was significantly 
influenced by grammaticality (z = -8.56, p < .01). Also, the interaction of grammaticality and 
NP-match/mismatch was reliable (z = 2.54, p = .01). As shown in Figure 5, the effect of 
grammaticality indicates that the numbers of plural markers for head nouns (NP1) were lower in 
the ungrammatical conditions than in the grammatical conditions. The interaction of 
grammaticality and NP-match/mismatch represents an asymmetry effect of NP-mismatch, 
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depending on grammaticality. In particular, the intervening singular local noun (NP2) in the 
grammatical condition reduced the plural marking of head nouns in translations, even though 
plural head noun translations should have occurred. On the other hand, an intervening plural 
local noun caused more plural marking of head nouns in the ungrammatical conditions, even 
when head nouns were singluar in English. A similar result was found for local noun translations 
as well: there was a main effect of grammaticality (z = -2.23, p = .02), and a significant 
interaction (z = 6.04, p < .01).  
Proficiency was not significantly associated with the use of plural marking in translations 
for either head or local nouns in the model. To look more closely for patterns dependent on 
proficiency, a separate analyis for the two proficiency groups was performed to further examine 
how proficiency modulates translation depending on grammaticality and NP-match/mismatch. 
The two proficiency groups were defined in the same way as used in examining reading time 
data. Table 40 presents the results of the logit mixed model for low- and high-proficency learners 
in translating the head nouns.  
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Table 40 
Fixed Effects in the Logit Mixed Model of Head Noun Translations in Low and High L2 learners  
Low-proficiency group (C=1.89) 
Predictor Coefficient SE Wald Z p 
Intercept -1.68 0.37 -4.50 <.01 
G -1.01 0.17 -6.14 <.01* 
NP 0.10 0.16 0.60 .55 
G:NP 0.42 0.16 2.61  .01* 
High-proficiency group (C=1.43) 
Predictor Coefficient SE Wald Z p 
Intercept -2.15 0.46 -4.68 <.01 
G -1.30 0.19 -6.73 <.01* 
NP 0.11 0.18 0.60 .55 
G:NP 0.17 0.18 0.93 .35 
 Note. G= grammaticality, NP=NP-match/mismatch.  *p < .05.   †p < .10. 
 
A noticeable difference was observed between the two groups: while the interaction of 
grammaticality and NP-match/mismatch was significant in the low-proficiency group, the 
interaction was not robust in the high-proficiency group. This result indicates that the high- 
proficiency group was less influenced by the plurality of the intervening local noun than the low- 
proficiency group. As illustrated in Figure 6, the low-proficiency learners produced significantly 
fewer plural translations for head nouns in the grammatical, NP-mismatch condition, where head 
nouns were plural and local nouns were singular, due to the intervening singular local nouns. For 
high-proficiency learners, the difference in plural translations between the grammatical, NP-
match condition and the grammatical, NP-mismatch condition was not as large as that of the 
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low-proficiency learners. By the same token, in the ungrammatical conditions, intervening plural 
local nouns boosted the plural head noun translations in the low-proficiency group to greater 
extent than in the high-proficiency group.  
 
 
Figure 6. Mean proportions of plural translations of head nouns in low and high group 
 
 In sum, the use of plural markers in translations provides off-line evidence that the 
English plural morphology was fully processed, even given the fact that subject-verb number 
agreement is not obligatory in Korean production. The L2 leanrners were more likely to produce 
Korean plural markers when faced with a sentence containing a grammatical plural marking in 
English than when a sentence contained an ungrammatical plural marking. More importantly, the 
intervening local nouns affected how participants translated head nouns, depending on the 
grammaticality of sentences. Specifically, singular local nouns operated as an obstacle in 
producing plural markers of plural head nouns in grammatical sentences. In contrast, when local 
nouns were plural in ungrammatical sentences, more plural markers for head nouns were 
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produced in translations even though the original English sentence contained a singular head 
noun. This result suggests that processing heuristics, i.e., local coherence in this case, seems to 
be at work in L2 morphological processing, such that the plurality of intervening local nouns 
affected the way the L2 speakers translated the head nouns. This result also implies that the off-
line translation data appear to be the mirror image of the asymmetry effect of NP-mismatch in 
the on-line reading time data. The on-line data showed that singular local nouns increased 
processing difficulty in the grammatical conditions, whereas plural local nouns in the 
ungrammatical conditions eased processing difficulty. Furthermore, proficiency analysis 
implicates that as L2 speakers gain proficiency, they are less likley to be dependent on 
processing heuristics.  
 
Discussion 
  Experiment 4 used an eye-tracking paradigm to examine L2 sensitivity to subject-verb 
number agreement in on-line reading, compared to native speakers. The effects of reading goals 
were also investigated by having two reading sessions - comprehension and translation – the 
same as in Experiment 3. For the native speakers, both agreement violations and NP-
match/mismatch were disruptive during on-line reading comprehension. Locally distracting 
nouns yielded an asymmetric pattern depending on grammaticality. To be specific, the head/local 
NP-mismatch caused more difficulty in the grammatical conditions, whereas it eased processing 
in the ungrammatical conditions. This result implies that even native speakers were likely to not 
notice the ungrammaticality when the local noun and the verb erroneously matched in number. 
This appears also to be related to the issue of local coherence (Tabor et al., 2004), which has also 
been addressed in the perspective of GE language processing (Christianson and Luke, under 
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revision). The result suggests that native speakers employed ‘local coherence’ heuristics along 
with full syntactic parsing in processing morphosyntactic information. Furthermore, the finding 
that the native speakers found it easier to process the ungrammatical, NP-mismatch condition 
provides evidence that native speakers displayed the “broken number agreement effect” in 
comprehension just as they do in production (Bock & Miller, 1991; Pearlmutter et al., 1999). The 
result that NP-mismatch eased processing difficulty agrees with Pearlmutter et al.'s results.  
 However, there exist two different results between this experiment and Pearlmutter et al. 
that should be discussed. First, singular head nouns created difficulty in NP-mismatch conditions 
in the Pearlmutter et al. study, not plural head nouns as in this experiment. One of the 
experiments in Pearlmutter et al. (1999) used plural head nouns, which revealed that NP-match 
conditions were more difficult than NP-mismatch conditions in grammatical sentences. One of 
the possible reasons behind this different result may lie in the nature of the materials used in the 
two studies. The head and local nouns in this study were embedded in subject relative clauses, 
whereas head and local nouns were linked by prepositions in Pearlmutter et al. as in “The keys to 
the cabinets were rusty…."  
 The second difference between this experiment and Pearlmutter et al. was the position at 
which participants showed significant sensitivity to the violations in subject-verb number 
agreement. Participants in Pearlmutter et al. (1998) showed processing disruption at the word 
following the verb. In the present experiment, however, native speakers encountered processing 
disruption at the verb itself. This difference seems attributable to the different types of syntactic 
structures used and/or different eye trackers used in the two studies. The distance from head 
noun to the matrix verb was one-word longer in this experiment than Pearlmutter et al.’s 
materials, since this experiment used RC whereas Pearlmutter et al. used PP. Also, the Eyelink 
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1000/2000 used for this study had a faster sampling rate than the Fifth Generation SRI Dual 
Purkinje Eye-tracker used by Pearlmutter et al.  
L2 learners showed sensitivity to number agreement violations and NP-match/mismatch 
in general. In both comprehension and translation sessions, they displayed processing disruption 
in response to both grammaticality and locally distracting nouns, similar to the native speakers. 
The result is inconsistent with the findings in Jiang (2004). In Jiang’s (2004) experiments, non-
native speakers did not display sensitivity to subject-verb number agreement and disagreement 
between head and local nouns. The result was taken as evidence for the argument that non-native 
speakers’ morphological difficulties lie in incomplete L2 competence rather than a performance 
deficiency. In contrast, the current experiment appears to suggest that L2 learners are indeed able 
to show sensitivity to both grammaticality and locally distracting nouns, comparable to native 
speakers. The difference between the results is possibly attributed to the difference in 
methodology, i.e., eye-tracking vs. self-paced reading. Considering that self-paced reading 
cannot provide a multifaceted record of readers' processing, whereas eye-tracking can (Frenck-
Mestre, 2005), it is likely that the self-paced reading task used by Jiang was simply not sensitive 
enough to provide reliable data on morphological processing.  
 Although the L2 learners showed similar patterns to the native speakers in this 
experiment, there were also two noteworthy differences between native speakers and L2 
speakers. First, the pattern that became apparent at the verb itself in native speakers did not 
appear until the word following the verb in the non-native speakers. The one-word delay in 
effects of grammaticality and NP-match/mismatch suggests that the L2 learners’ processing was 
slower than native speakers, but that the L2 learners did compute the same morphologically-
marked relations as the native speakers. This pattern is taken as evidence that L2 morphological 
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processing is quantitatively but not qualitatively different from L1 processing (cf. Keating, 2009; 
Sato & Felser, 2006). Second, while native speakers showed a grammaticality effect during early 
processing (first fixation duration and gaze duration), L2 speakers showed an NP-
match/mismatch effect at the early processing measures. For the native speakers, the NP-
mismatch appeared to be less disruptive than ungrammaticality, which was consistent with the 
results in Pearlmutter et al. (1999). In contrast, for the L2 learners, the number mismatch 
between head and local nouns tended to be more apparent in the early stages of processing 
sentences than grammaticality. This result may suggest that L2 learners are more prone to use 
processing heuristics-in this case local coherence-than native speakers, such that the L2 group 
showed earlier disruption for the NP-match/mismatch factor than grammaticality, opposite the 
native group. This result also points toward a quantitative difference rather than a qualitative 
difference between native and L2 processing. The reason is that L2 learners were in fact 
responsive to ungrammaticality same as native speakers, but this sensitivity to ungrammaticality 
did not appear in earlier processing. Also, native speakers were influenced by NP-
match/mismatch factor as well as L2 speakers, but this effect was not as disruptive to native 
speakers as it was to L2 learners.  
 Another point of discussion is the differences in the two reading sessions in L2 learners. 
First, despite the overall morphological sensitivity in the two reading sessions, it was the 
translation session where the L2 learners showed the same patterns in total times as the native 
speakers. In the translation session, longer reading times mostly appeared in the ungrammatical 
conditions, showing processing disruption in response to ungrammaticality, which was predicted 
and consistent with the native speakers. The result appears to suggest that the translation task 
required deeper processing during reading, such that the ungrammaticality was processed in the 
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translation session in the same way the native speakers did. Second, there was an absence of 
sensitivity in late processing measures in the translation session, unlike in the comprehension 
session. This finding appears again to be due to the translation task. Specifically, L2 learners 
were more likely to process morphosyntax completely upon first encounter, based on the finding 
that they showed earlier effects of the factors in the translation session. At the same time, they 
also tended to employ reading strategies for global meaning or gist in the translation session. 
Therefore, they did not initiate more regressions than they did in the comprehension session.  
Finally, the translation data was in line with the on-line data that showed the L2 learners 
were significantly influenced by both grammaticality and NP-match/mismatch. The off-line 
translation data mirrored the asymmetrical effect in the on-line data. In particular, plural local 
nouns in ungrammatical conditions increased the production of plural markers of singular head 
nouns, whereas singular local nouns in grammatical conditions decreased plural markers of 
plural head nouns. This translation data can be taken as strong evidence that L2 speakers process 
inflectional morphemes during on-line reading. This observation is important because agreement 
morphology is not a primary issue in comprehending sentences in English (Pearlmutter et al., 
1999), and, moreover, the use of plural markers is not mandatory in comprehension and 
production in Korean. In addition, the influence of local nouns on the use of plural markers on 
head nouns was modulated by L2 proficiency. That is, the higher the L2 reader’s proficiency, the 
less dependent s/he was on the plurality of local nouns. This finding suggests that L2 proficiency 
is a key factor to consider in L2 morphological processing.  
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Chapter 7 
General Discussion and Conclusion 
 
This dissertation investigated a) L2 sentence and morphological processing in Korean 
learners of English and b) the effects of reading goals on L2 processing, through both translation 
tasks and on-line reading tasks in four experiments. The present chapter focuses on the major 
findings from each experiment and discusses the connections between the findings and larger 
theoretical issues in L2 processing and translation. Afterwards, the possible pedagogical 
applications from the findings are discussed, followed by the limitations of this dissertation and 
future directions.  
 
Summary and General Discussion 
Experiment 1 explored the question of how L2 learners integrate syntactic and semantic   
information in comprehending L2 linguistic input. Towards this end, participants were asked to 
translate L2 input, which included active/passive structures depicting either plausible or 
implausible events. The translation output was used to examine the extent to which the 
participants displayed correct morphosyntactic knowledge along with semantic/world knowledge, 
as translation is considered to be a product of language learners’ processing (Campbell, 
1998).The predictions from two possible frameworks to explore L2 processing mechanisms were 
tested: the shallow structure hypothesis (SSH; Clahsen & Felser, 2006) and good-enough 
processing (GE; Christianson et al., 2001, 2010; Ferreira, 2003; Ferreira et al., 2002).  
The SSH predicts that L2 learners should not show sensitivity to different structures, due 
to their shallow syntactic representations of the L2. To compensate for their lack of full syntactic 
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processing, L2 speakers should largely depend on lexical-semantic information. Therefore, the 
hypothesis predicts a number of incorrect (thematic roles reversed) translations for implausible 
sentences with passive structures. Importantly, the SSH also predicts that errors involving 
thematic role assignment, especially those modulated by plausibility, should be tightly yoked to 
errors in syntactic structure. In other words, because the SSH predicts that errors in 
comprehension derive from inaccurate or incomplete syntactic representations, it fails to predict 
translations that consist of a syntactic structure that appears in the L1 with NPs that have 
incorrect thematic role assignment, especially if the syntactic structure in the L1 is non-canonical 
or difficult. On the other hand, in the GE framework, L2 learners are predicted to operate via at 
least two processing routes: a syntactic route and a heuristic route. Syntactic representations, 
however, are generally fragile, especially when the syntax is inconsistent with world knowledge. 
The output of the syntactic route can be overridden by the output from the heuristic route in 
instances when the outputs from the two routes conflict. This is predicted to be true for both L1 
and L2 speakers, but the absolute fragility of syntactic representations would be expected to be 
greater for L2 than L1 speakers. This view then predicts a decoupling of syntax and semantics, 
and allows for translations that might display the correct morphosyntax but the incorrect 
thematic roles, and vice versa. Importantly, the appearance of translations with correct passive 
morphosyntax but reversed thematic roles would constitute evidence for incomplete integration 
of syntactic and semantic knowledge.  
The main finding of Experiment 1 revealed that the L2 learners were significantly 
affected by both syntactic and semantic information, implying that the L2 learners computed 
both syntactic and semantic information during L2 processing. Also, a reliable interaction 
between structure and plausibility indicated that Korean translations were more often incorrect in 
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passive structures with implausible meanings. The results were consistent with the GE 
framework, suggesting that implausible meanings caused more difficulty for L2 learners, 
particularly with passive structures. This pattern of results closely mirrored previous results with 
L1 English speakers (Christianson et al., 2010; Ferreira, 2003), but the effects were larger. The 
fact that a significant number of L2 translations displayed the correct passive morphology in 
passive structure was taken as strong evidence for complete syntactic processing in L2. In 
addition, the reason behind the larger proportions of misinterpretations in implausible passive 
sentences is indicative of a heuristic parser (NVN, plausibility, cf. Ferreira, 2003), which is 
working in parallel with the syntactic parser (Christianson et al., 2010). Among the incorrect 
translations, the cases with correct passive morphology but incorrect thematic role assignment 
explicitly demonstrated that L2 learners failed to integrate the syntactic representation with the 
semantic representation.  
Another point of discussion is the degree of the effect of plausibility depending on L2 
proficiency. In general, less proficient learners were misguided by the implausible events to a 
larger extent than more proficient learners when the syntax was passive. Furthermore, the high- 
proficiency group did not show an interaction between syntax and plausibility, showing that 
syntax and plausibility influenced their translation performance independently and to a similar 
extent. Although a detailed comparison between the results between Ferreira (2003) and this 
experiment is not completely possible, a closer look at the differences between them is useful to 
understand the L2 learners’ behavior in this experiment. When comparing the translation 
accuracy with the accuracy rates observed by Ferreira, the reason for the absence of an 
interaction in the high-proficiency group in this experiment was their lower accuracy in 
implausible, active sentences. The L2 learners were more inaccurate even with the active 
 
 
144 
 
structure when sentences were implausible. To elaborate, the L2 learners relied on how the world 
usually works rather than the representation of the syntactic parse even in the simple structure. 
This behavior can be attributed to L2 learners’ shallow syntactic representations, resulting in 
over-use of existing world knowledge to compensate for extra-fragile syntactic representations. 
In other words, the L2 learners seem to use a semantic bootstrapping strategy, that is, they 
already have knowledge of the world, so they use it to figure out the syntax of the language 
(Fisher et al., 1984; Pinker, 1984). This result can be accounted for by the SSH and possibly by 
GE processing. One of the key ideas in the SSH is that L2 learners are guided by plausibility 
information more than are native speakers (Clahsen & Felser, 2006). Also, GE processing posits 
that the syntactic representation is fragile, especially in implausible sentences (Christianson et al., 
2001, 2010; Ferreira, 2003) even in native speakers. The results reported by Christianson et al. 
(2010) are especially relevant here, as that study showed that native speakers also misinterpreted 
implausible active sentences in a significant number of trials.  Evidence of fragile syntactic 
representations is expected to be clearer in L2 processing.  
Experiment 2 was an extension of Experiment 1 with the input and output languages 
reversed. The goal was to examine how L2 learners’ syntactic and semantic representations are 
integrated in L1 to L2 translation. The main finding was that L2 learners showed a main effect of 
structure in their L2 translations, indicating that they correctly translated the L1 input, regardless 
of plausibility, displaying mastery of the corresponding structures in their English translations. 
That is, unlike L2 to L1 translation, plausibility information did not interfere with syntactic 
knowledge when L2 learners translated their L1 into L2.   
The results of Experiment 2 are enlightening in two ways. First, the significantly large 
number of correct translations independent of plausibility seems to be compatible with the 
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revised hierarchical model (Kroll & Stuart, 1994), regarding the proposition of a strong link 
between L1 and the conceptual level in L1 to L2 translation. Although the model is based on 
word-level translation, the results here suggest the cognitive processes involved in sentence-level 
translation are similar to word-level translation. Second, the argument that fragile syntactic 
representations were overridden by world knowledge in Experiment 1 is supported by the 
significant number of correct passive structures in Experiment 2. Clearly, the L2 English 
speakers had full knowledge and control of the English active and passive, as demonstrated by 
the contents of their L2 translations. Keep in mind that the participants in Experiment 2 were 
drawn from the same population as those in Experiment 1, and were not distinguishable in terms 
of proficiency or any other measured individual difference factor. It would therefore seem 
untenable to argue that the basis for the observed pattern of translation errors in Experiment 1 
was due to shallow syntactic knowledge of the passive or active structure.  
The next two experiments investigated L2 processing mechanisms in the context of 
different reading tasks, using on-line reading measures. Experiment 3 was an extended version of 
Experiment 1 with different syntactic structures in a self-paced reading task, which further 
explored task effects on L2 processing. Experiment 4 focused on a lower level of processing, i.e., 
morphological processing in an L2, using an eye-tracking paradigm. Experiment 4 also included 
two reading sessions for L2 learners to examine task effects on morphological processing.  
Experiment 3 examined L2 learners’ reading behaviors compared to native speakers and 
the possible influence of reading goals on reading behaviors of L2 readers. One of the major 
findings was that L2 learners responded to both structure and plausibility across the verb region, 
similar to native speakers. This implies that the L2 learners used syntactic knowledge together 
with plausibility information just as the native speakers did. However, the position at which the 
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two groups showed sensitivity differed. Specifically, while native speakers showed sensitivity to 
structure at the early RC region, L2 speakers showed no effect of structure at that region. This 
different behavior implies that L2 learners respond to plausibility information earlier than native 
speakers do. In terms of accuracy data, it was found that both native speakers and L2 learners 
had the most difficulty in the ORC-implausible condition (i.e., the cat that the mouse chased was 
fast). However, accuracy rates were not influenced by task in the L2 group; L2 participants had 
the most incorrect answers in the ORC-implausible condition no matter whether they were 
reading for comprehension or reading for translation. Another noticeable finding was reading 
goals affected reading behaviors of low-proficiency L2 learners. When they were asked to 
translate, the low-proficiency learners seemed to be more careful than when reading for 
comprehension, allocating more attention to structural sources during on-line reading 
comprehension.  
The on-line reading times in Experiment 3 provide evidence that the L2 learners' 
comprehension indeed proceeded along two processing routes, a morphosyntactic route and a 
heuristic route, just as the native speakers, during on-line comprehension. The main effect of 
syntax at the verb shows that the Korean L2 English learners noticed the structural differences, 
implying that their grammatical knowledge is properly activated during reading. Second, the 
different position of sensitivity to either structure or plausibility between the native speakers and 
the L2 learners indicates that L2 learners are affected to greater extent by world knowledge 
during processing, whereas native speakers are more affected by syntactic information. This 
result is very intuitive, in that the L2 learners are in the process of learning the structure of 
English, but have already acquired knowledge about how the world works. Hence, world 
knowledge appears to be a good way to bootstrap the syntax of the L2 (Fisher et al., 1994; Pinker, 
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1984).  
Furthermore, the accuracy data patterned similarly to Experiment 1. Comparison between 
native speakers and L2 learners was possible in Experiment 3, as native speaker data were also 
collected. In the L2 learners, a robust interaction was not found, unlike the native speakers; 
instead, the L2 group was affected by both factors independently. This suggests that errors in L2 
processing may stem more from difficulty integrating semantic and syntactic information (as 
predicted by GE processing), rather than from a necessarily shallow or structurally 
underspecified parse (as predicted by the SSH). The difference between the native speakers and 
the L2 learners in Experiment 3 may lie in the lower accuracy of the L2 speakers in the SRC-
implausible condition, compared to native speakers. Similarly, the lack of interaction was also 
observed in translation performance in Experiment 1, and it was previously discussed that the 
absence of interaction may possibly be due to lower accuracy in implausible-active sentences, 
compared to the accuracy data of native speakers in Ferreira (2003; but cf. Christianson et al., 
2010). The accuracy data of Experiment 3 confirms that the L2 learners’ behavior in Experiment 
1 was not a random error. 
In addition, the translation data in Experiment 3 were compatible with those in 
Experiment 1, in that there were significant numbers of translations showing that the L2 
participants displayed syntactic knowledge independent of plausibility. Also, incorrect Korean 
translations combining correct morphosyntax with reversed thematic roles were observed in both 
experiments. These results are consistent with the view that the L2 speakers’ syntactic 
representations were computed just as the native speakers, but comprehension became more 
difficult due to the conflict between the outputs from the morphosyntactic route and semantic or 
heuristic route, resulting in misinterpretations (Christianson et al., 2010; Ferreira, 2003; 
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Kuperberg, 2007).  
Experiment 4 revealed in an eye-tracking paradigm that L2 learners showed sensitivity to 
subject-verb agreement violations similar to native speakers. L2 speakers showed sensitivity to  
head/local NP number agreement marking across the verb regions. An interesting finding was 
that L2 speakers displayed sensitivity to grammaticality and NP-match/mismatch one word later  
than native speakersd did. Apparently, L2 learners needed more time to process both 
ungrammaticality and NP-match/mismatch than native speakers did. Even though L2 speakers 
showed sensitivity to both grammaticality and NP-match/mismatch in the comprehension session, 
their reading pattern was more similar to the native control group in the translation session than 
in the comprehension session, at least in terms of total reading times. In the translation session, 
L2 speakers spent more time reading ungrammatical conditions, and showed a reliable 
interaction with NP-match/mismatch, in the same manner as native speakers. It seems that L2 
learners performed more like L1 speakers, building faithful representations based on a 
morphosyntactic parse, in the translation session than in the comprehension session. This 
suggests that L2 procesisng may differ according to reading goals or task demands (Christianson 
& Luke, 2011; Swets et al., 2008), and that more demanding tasks require more native-like 
processing. Whereas this task-related difference in processing is predicted by GE processing, it is 
not predicted by the SSH. 
The results of Experiment 4 are inconsistent with previous studies that showed that L2 
learners are insensitive to morphology during processing (Jiang, 2004; Keating, 2009; Sato & 
Felser, 2006). The different results may lie in the different methodology used between the 
current experiment and the previous research. Experiment 4 employed an eye-tracking paradigm, 
which is usually considered to provide more fine-grained data in language processing research 
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(Frenck-Mestre, 2005) than the self-paced reading task (Jiang, 2004) or speeded grammaticality 
judgment task (Sato & Felser, 2006). Importantly, the translation data revealed that the L2 
participants were sensitive to the plural markers in English, which are not mandatory in Korean. 
Thus, the finding of L2 learners’ sensitivity to subject-verb agreement in this experiment 
provides strong evidence that L2 processing is qualitatively similar to native processing, once 
again, consistent with the GE view. 
 
 
Limitations and Future Directions 
 The results throughout the four experiments in this disseration make contributions to L2 
processing research, mainly revealing (a) L2 learners’ syntactic representations computed during 
on-line comprehension are not underused (under certain task conditions); (b) L2 learners’ 
sensitivity to subject-verb agreement violations are not reduced (under certain task conditions); 
and (c) reading goals and L2 proficiency affected the depth of processing in L2 comprehension. 
Despite these contributions, there are several limitations of the current study.  
 First, in Experiment 3, as a way to look at individual differences, working memory 
capacity was measured for the native speakers, and proficiency was considered for the L2 
speakers. Obtaining working memory measures from the L2 group in future studies will further 
shed light on the issue of working memory effects on L2 processing, especially the integration of 
syntactic and semantic information, and how these effects compare to L1 processing (Daneman 
& Carpenter, 1980; Ellis & Sinclair, 1996; Just & Carpenter, 1992).  
 Second, the use of a multipe-choice cloze test in Experiment 3 and 4 may have 
contributed to the lack of proficiency effect in statistical analyses. If a fill-in-the-blank cloze test 
 
 
150 
 
had been used, clearer effects of proficiency on reading times might have been obtained.  
 Third, further investigation using other kinds of syntactic structures and morphological 
markings is necessary before firmer conclusions that the L2 learners’ processing is not 
qualitatively different from native speakers can be drawn. As previously reviewed, the studies on 
processing filler-gap dependencies or relative clause attachment preferences have shown 
different behaviors of L2 learners compared to native speakers (Dussias, 2003; Felser et al., 
2003; Marinis et al., 2005; ). It would be interesting to investigate these sets of grammatical 
phenomena using the translation paradigm that was used in the present study.  
 
 
Conclusion 
The series of experiments in this dissertation explored the use of syntactic and semantic 
information in L2 comprehension and the sensitivity to morphological violations in L2 
processing by Korean late learners of English. Considering the results all together, L2 processing 
mecahnisms do not seem differ qualitatively from L1 mechanisms. The L2 learners were able to 
compute both syntactic and semantic information, comparable to native speakers, such that the 
L2 speakers were able to display very similar patterns to the native speakers in both on-line and 
off-line measures. The results from the series of experiments in this dissertation suggest that L2 
morphosyntactic processing are not qualitatively different, but rather quantitatively different 
from L1 processing. Two theoretical frameworks, the shallow structure hypothesis and good-
enough language processing, were compared to account for the L2 processing data collected in 
this dissertation. A larger body of data can be explained by good-enough language processing, 
which originated in the native language comprehension literature. Importantly, it was found that 
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reading goals affect L2 processing. When task demands increased, L2 learners were more likley 
to employ deeper processing during reading, resulting in native-like processing. The SSH cannot 
account for this task effect because, under this account, either L2 speakers have access to 
structures or they do not. Flexible access resulting in more or less shallow processing is not 
predicted under the SSH. It is predicted under GE processing, however.   
The translation paradigm used in this dissertation offered a better understanding of how 
morphosyntax was computed by L2 learners, providing explicit output from language learners. 
Indeed, there have not been many studies so far that investigate L2 processing using translation. 
Thus, the translation paradigm would appear to be a useful window into understanding language 
learners’ final interpretations and integration of morphosyntactic and semantic information in 
second language research. Furthermore, the comparisons of processes involved in reading for 
comprehension and translation are informative about the nature of translation itself. Translation 
appears to involve deeper analysis of linguistic input with more attention to overall meaning of 
the input at the same time. Thus, one pedagogical implication is that strategic translation of input 
conflicting at the morphosyntactic and lexical/semantic levels might be viewed as a helpful way 
of learning a second language, at least for lower-proficiency learners.  
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Appendix A 
Stimuli for Experiments 
A1. Stimuli for Experiment 1 and 2 
 The sentences below are only presented in active and plausible version. The implausible version 
is created with reversing the nouns. The passive forms are created as follows: e.g. the dog bit the 
man the man was bitten by the dog. (Adapted from Ferreira, 2003) 
 
1. The dog bit the man. 
2. The cook ruined the food. 
3. The bird ate the worm. 
4. The lawyer sued the doctor. 
5. The soldier protected the villager. 
6. The cat chased the mouse. 
7. The teacher quizzed the student. 
8. The cop pursued the thief. 
9. The waitress served the man. 
10. The owner fed the cat. 
11. The detective investigated the suspect. 
12. The doctor treated the patient. 
13. The politician deceived the voter. 
14. The hiker killed the mosquito. 
15. The horse threw the rider. 
16. The golfer hit the ball. 
17. The hunter shot the deer. 
18. The frog ate the fly. 
19. The ghost scared the boy. 
20. The horse kicked the jockey. 
21. The angler caught the fish. 
22. The matador dodged the bull. 
23. The officer arrested the citizen. 
24. The prince slayed the dragon. 
 
A2. Stimuli for Experiment 3 
The sentences below are only presented in subject relative clause and plausible version. The 
implausible version is created with reversing the nouns. The object relative clause is created as 
follows: e.g. the dog that bit the man was in the yard the man that the dog bit was in the yard.  
 
1. The dog that bit the man was in the yard.  
2. The chef that ruined the food was in the kitchen. 
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3. The bird that ate the worm was small.  
4. The lawyer that sued the doctor was smart.  
5. The soldier that protected the villager was brave.  
6. The cat that chased the mouse was fast.  
7. The teacher that quizzed the student was in the classroom.  
8. The cop that pursued the thief was driving a car. 
9. The waiter that served the customer was tall.  
10. The owner that fed the cat was sitting on a sofa.  
11. The detective that investigated the suspect was very tired.   
12. The doctor that treated the patient was female. 
13. The politician that deceived the voter was Korean.  
14. The golfer that hit the ball was in the shade. 
15. The hunter that shot the deer was in the Rocky Mountains.  
16. The frog that ate the fly was green.  
17. The ghost that scared the boy was hiding behind a curtain. 
18. The police officer that arrested the citizen was handsome. 
19. The fisherman that caught the fish was in the middle of the ocean. 
20. The man that walked the dog was in the park.  
21. The coach that scolded the player won the championship twice. 
22. The mother that bathed the child smelled nice. 
23. The father that scolded the teenager was in the living room. 
24. The guide that led the tourist liked Europe a lot.  
25. The reporter that interviewed the actress was at the coffee shop.  
26. The kids that obeyed the teacher enjoyed the summer break. 
27. The grandmother that dressed the child had a beautiful smile.  
28. The volunteer that helped the blind man was very handsome.  
29. The homeowner that paid the gardener loved the garden.  
30. The wrecker that towed the car drove at a high speed.  
31. The boy that petted the puppy had cute eyes. 
32. The bird that protected the egg was in the big tree.  
33. The secretary that assisted the President was in a conference room.  
34. The tutor that taught the student solved the math problem. 
35. The boss that fired the worker was unhappy. 
36. The parent that raised the twins lived in New York.  
37. The terrorist that held the hostage was located in the building.  
38. The criminal that kidnapped the girl was on CNN news.  
39. The conductor that led the ochestra was pleased with the performance. 
40. The consultant that advised the client was very clever.  
41. The lawyer that defended the client was worried about the result.  
42. The parents that punished the child went to church.  
43. The fan that cheered for the baseball player wore a red shirt.  
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44. The nuns that took care of the orphans live in a small village.  
45. The dean that awarded the student a prize was very famous in the school.  
46. The dog that herded the sheep was very furry.  
47. The fan that admired the Hollywood star loved to wear big sunglasses.  
48. The guard that locked up the prisoner regretted past decisions.  
 
A3. Stimuli for Experiment 4 
The sentences below are only presented in plural head noun and singular local noun in 
grammatical condition.  
 
1. The teachers that instructed the student were very strict.  
2. The boys that planted the tree were very tall.  
3. The waiters that served the customer were very handsome.   
4. The girls that liked the book were very popular.  
5. The professors that invited the student were very supportive.  
6. The runners that jumped over the hurdle were very fast.  
7. The students that guessed the answer were very attentive.  
8. The grandmothers that kissed the baby were very old.  
9. The criminals that robbed the bank were very cruel. 
10. The mothers that bought the apple were very good at bargaining. 
11. The chefs that used the recipe were very famous.  
12. The doctors that examined the patient were very tired. 
13. The editors that corrected the article were very knowledgeable.  
14. The boys that met the girl were very shy at first.  
15. The nurses that injected the patient were very clumsy.  
16. The guests that entered the room were very surprised.  
17. The actors that entertained the viewer were very good at acting.  
18. The dogs that ate the cookie were very chubby.  
19. The mothers that baked the cake were very quiet in the kitchen. 
20. The rabbits that beat the turtle were very pleased about the race.  
21. The lions that chased the deer were very hungry in the jungle.  
22. The lawyers that defended the client were very tired of the work. 
23. The musicians that played the song were very passionate about the melody. 
24. The nuns that helped the beggar were very kind to the poor.  
25. The writers that wrote the column were very much interested in politics.  
26. The guards that beat the prisoner were very violent.  
27. The employers that recruited the worker were very thrifty.  
28. The directors that made the film were very creative.  
29. The knights that saved the queen were very brave. 
30. The artists that painted the picture were very rich ten years ago.  
31. The wars that destroyed the nation were very famous in history.    
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32. The students that read the book were very enthusiastic about the economy. 
33. The neighbors that hosted the event were very loud.  
34. The players that won the game were very lucky to get a lot of money.  
35. The earthquakes that wrecked the town were very disastrous.  
36. The designers that decorated the bedroom were very fashionable.  
37. The painters that completed the project were very professional.  
38. The dogs that followed the owner were very sick and tired.  
39. The hunters that shot the bear were very ashamed of killing. 
40. The dinosaurs that ate the bird were very ferocious.  
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Appendix B 
Norming Survey for Experiment 3 
Thank you so much for your participation in this survey. It will take about 5 to 10 minutes.  
  
Directions:  
Please read the following sentences carefully and judge with your world knowledge to what 
extent the event in each sentence is likely to happen in the real world. Please rate each sentence 
on a scale from 1 to 7 where “1” means the sentence is so implausible as to be anomalous or 
completely bizarre, and “7” means the sentence describes an extremely likely event.  
 
For instance, “The dog bit the man” is very much likely to happen in the real world, whereas 
“The man bit the dog” would be unlikely, though not impossible, given the way the world 
usually works. In contrast, whereas "The chef plucked the chicken" would be quite likely, "The 
chicken plucked the chef" would be extremely unlikely (or impossible). 
 
    1= Extremely unlikely        7= Extremely likely  
 
 Sentences   
1 The car hit the man. 1     2     3     4     5     6     7 
2 The girlfriend kissed the boyfriend. 1     2     3     4     5     6     7 
3 The player stopped the referree.  1     2     3     4     5     6     7 
4 The customer satisfied the salesman. 1     2     3     4     5     6     7 
5 The editor reviewed the paper. 1     2     3     4     5     6     7 
6 The flight attendant advised the passengers.  1     2     3     4     5     6     7 
7 The consultant advised the client.  1     2     3     4     5     6     7 
8 The tour guide led the tourist. 1     2     3     4     5     6     7 
9 The prime minister embraced the pope. 1     2     3     4     5     6     7 
10 The butcher despised the baker. 1     2     3     4     5     6     7 
11 The witch praised the wizard. 1     2     3     4     5     6     7 
12 The guard locked up the prisoner.  1     2     3     4     5     6     7 
13 The parent punished the children.  1     2     3     4     5     6     7 
14 The runner won the race.  1     2     3     4     5     6     7 
15 The orchestra led the conductor.  1     2     3     4     5     6     7 
16 The priest preached to the Christians. 1     2     3     4     5     6     7 
17 The puppy petted the boy.  1     2     3     4     5     6     7 
18 The musician amused the audience. 1     2     3     4     5     6     7 
19 The dog walked the man.  1     2     3     4     5     6     7 
20 The child scolded the dad.  1     2     3     4     5     6     7 
21 The student awarded the dean a prize.  1     2     3     4     5     6     7 
22 The hostage kept the terrorist.  1     2     3     4     5     6     7 
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23 The baseball player cheered the fan.  1     2     3     4     5     6     7 
24 The player scolded the coach.  1     2     3     4     5     6     7 
25 The nurse gave the shot. 1     2     3     4     5     6     7 
26 The church attacked the terrorist.  1     2     3     4     5     6     7 
27 The guest insulted the host. 1     2     3     4     5     6     7 
28 The doctor took the X-ray. 1     2     3     4     5     6     7 
29 The man visited the woman. 1     2     3     4     5     6     7 
30 The bird protected the egg. 1     2     3     4     5     6     7 
31 The woman called the girl. 1     2     3     4     5     6     7 
32 The committee introduced the chairman. 1     2     3     4     5     6     7 
33 The chicken laid the egg. 1     2     3     4     5     6     7 
34 The nun killed the murder.  1     2     3     4     5     6     7 
35 The President assisted the secretary. 1     2     3     4     5     6     7 
36 The sister hugged the brother. 1     2     3     4     5     6     7 
37 The client defended the lawyer.  1     2     3     4     5     6     7 
38 The nurse assisted the doctor. 1     2     3     4     5     6     7 
39 The worker fired the boss. 1     2     3     4     5     6     7 
40 The boy kicked the girl.  1     2     3     4     5     6     7 
41 The elephant ate the mouse.  1     2     3     4     5     6     7 
42 The artist painted the picture.  1     2     3     4     5     6     7 
43 The child loved the puppy. 1     2     3     4     5     6     7 
44 The team chose the player. 1     2     3     4     5     6     7 
45 The tutor taught the student. 1     2     3     4     5     6     7 
46 The priest approached the rabbi. 1     2     3     4     5     6     7 
47 The runner saw the driver. 1     2     3     4     5     6     7 
48 The actress interviewed the reporter. 1     2     3     4     5     6     7 
49 The mom bathed the baby. 1     2     3     4     5     6     7 
50 The teacher greeted the parent. 1     2     3     4     5     6     7 
51 The volunteer helped the blind.  1     2     3     4     5     6     7 
52 The gardener paid the house owner. 1     2     3     4     5     6     7 
53 The clerk thanked the customer. 1     2     3     4     5     6     7 
54 The mother adored the son. 1     2     3     4     5     6     7 
55 The Hollywood star admired the fan.  1     2     3     4     5     6     7 
56 The boy touched the man. 1     2     3     4     5     6     7 
57 The towing truck towed the car. 1     2     3     4     5     6     7 
58 The baby dressed the grandmother.  1     2     3     4     5     6     7 
59 The dog herded the sheep. 1     2     3     4     5     6     7 
60 The trainer taught the trainee.  1     2     3     4     5     6     7 
61 The orphans took care of the nuns.  1     2     3     4     5     6     7 
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62 The criminal kidnapped the girl. 1     2     3     4     5     6     7 
63 The bird heard the lady. 1     2     3     4     5     6     7 
64 The realtor faxed the buyer. 1     2     3     4     5     6     7 
65 The broker phoned the client. 1     2     3     4     5     6     7 
66 The catcher signaled the pitcher. 1     2     3     4     5     6     7 
67 The parents raised the twin. 1     2     3     4     5     6     7 
68 The producer recognized the director. 1     2     3     4     5     6     7 
69 The kids obeyed the school teacher. 1     2     3     4     5     6     7 
70 The model met the photographer. 1     2     3     4     5     6     7 
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Appendix C 
Language Background Survey and Cloze test 
C1. Language Background Survey 
                                           
English Proficiency Questionnaire 
                                                   
Sex: M/F _________        Age/Birth Date  _____________________________       
 
This questionnaire is designed to give me a better understanding of your level of English 
proficiency.  
 
1. Do you consider English as your second language? 
________________________________________________________________________ 
 
2. If you have ever lived in or visited a country where languages other than your native language 
are spoken, please indicate below the name of the country (countries), the duration of the stay in 
number of months, and which languages you used while you were in the country (please indicate 
if you were spoken to in a language other than your first language, even if you never actually 
spoke that language) 
 
   Country visited/lived  # Months there Language(s) used 
   
   
   
 
3. How many years have you studied English? Please indicate the setting(s) in which you have 
had experience with English (i.e. classroom, with friends, foreign country…) 
#of years Setting(s) 
  
  
  
 
4. Do you have any relatives or very close friends whom you regularly contact with in English in 
your daily life? If yes, please indicate the relationship with the person, and what percentage of 
time you spend speaking English.  
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5. Are you currently (or within the last 6 months) enrolled in English courses?  If so, please list 
the course name. 
Course name        
 
 
 
6. Have you ever been immersed in English-speaking culture?  
(Please circle one)  yes   no 
 
If yes, please answer questions 6-8 below. If no, please skip to question 9.   
7. How long have you been in an immersion environment? 
________________________________________________________________________ 
________________________________________________________________________ 
 
8. If you had taken any courses during an immersed situation, what level courses had you taken 
in each course?  
________________________________________________________________________ 
 
9.  While you were in the immersion environment,  
What percentage of the time did you spend speaking English? _______% 
What percentage of the time did you spend speaking Korean? _______% 
 
Please circle the number which best rates your abilities on the following dimensions 
 
10. Please rate your English reading proficiency on a ten-point scale. 
(1= not literate, 10= very literate) 
1 2 3 4 5 6 7 8 9 10 
not literate       very literate 
 
11. Please rate your English writing proficiency on a ten-point scale. 
(1= not literate, 10= very literate) 
1 2 3 4 5 6 7 8 9 10 
not literate       very literate 
 
12. Please rate your English conversational fluency on a ten-point scale. 
(1= not fluent, 10= very fluent) 
1 2 3 4 5 6 7 8 9 10 
not fluent       very fluent 
 
13. Please rate your English listening ability on a ten-point scale. 
(1= unable to understand conversation, 10= perfectly able to understand conversation) 
1 2 3 4 5 6 7 8 9 10 
no comprehension      perfect comprehension 
 
14. Please rate your English grammar on a ten-point scale. 
(1= not know anything, 10= know everything)  
 
 
170 
 
1 2 3 4 5 6 7 8 9 10 
 
 
          Thank you so much for your participation!  
 
C2. English Cloze Test (Fill-In-The-Blank) 
Cloze Test 
 
Please fill in the blanks in the following passage.  Each blank must have one and only one word. 
 
 Joe came home from work on Friday.  It was payday, but he wasn’t __________ excited 
about it.  He knew that _________ he sat down and paid his _________ and set aside money for 
groceries, _________ for the car and a small ____________ in his savings account, there wasn’t 
_________ much left over for a good __________. 
 He thought about going out for ____________ at his favorite restaurant, but he 
__________ wasn’t in the mood.  He wandered ____________ his apartment and ate a sandwich.  
____________ a while, he couldn’t stop himself __________ worrying about the money 
situation.  Finally, ___________ got into his car and started ____________. 
He didn’t have a destination in __________, but he knew that he wanted ________ be far away 
from the city _____________ he lived. 
 He drove into a quiet country ___________.  The country sights made him feel 
___________.  His mind wandered as he drove ___________ small farms and he began to 
_____________ living on his own piece of ____________ and becoming self-sufficient.  It had 
always ___________ a dream of his, but he ___________ never done anything to make it 
____________ reality.  Even as he was thinking, _________ logical side was scoffing at his 
______________ imaginings.  He debated the advantages and ___________________ of living 
in the country and ______________ his own food.  He imagined his ________________ 
equipped with a solar energy panel __________ the roof to heat the house ___________ winter 
and power a water heater. _________ envisioned fields of vegetables for canning __________ 
preserving to last through the winter.  _________ the crops had a good yield, ___________ he 
could sell the surplus and _________ some farming equipment with the extra ___________. 
 Suddenly, Joe stopped thinking and laughed ___________ loud, “Am I really going to 
__________ through with this?” 
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C3. English Cloze Test (Multiple-Choice) 
 
Cloze Test 
 
For each blank in the following passage, please circle one of three options given. Please choose 
the option appropriate for the context.  Please choose one option only for each blank. 
 
 Joe came home from work on Friday.  It was payday, but he wasn’t ____(1) even / more 
/ ever__ excited about it.  He knew that __(2) then / when / while___ he sat down and paid his  
___(3) checks / bills / salary___ and set aside money for groceries, __(4) driving / pay / gas__ 
for the car and a small ___(5) deposit / withdrawal / money____ in his savings account, there 
wouldn’t be  
___(6) quite / not / too___ much left over for a good __(7) pleasure / leisure / life____. 
 He thought about going out for ____(8) eat / dinner / eating____ at his favorite 
restaurant, but he ___(9) just / only / very___ wasn’t in the mood.  He wandered __(10) around 
/ at / in____ his apartment and ate a sandwich.  ___(11) In / For / After____ a while, he 
couldn’t stop himself  
__(12) for / from / about___ worrying about the money situation.  Finally, ____(13) he / she / 
it__ got into his car and started ___(14) drive / driven / driving___. 
He didn’t have a destination in ___(15) head / mind / fact___, but he knew that he 
wanted  
___(16) be / to be / being__  far away from the city ____(17) which / there / where____ he 
lived. He turned onto a quiet country ___(18) road / house / air___.  The country sights made 
him feel  
___(19) as good / better / best___.  His mind wandered as he drove ___(20) past / in / to____ 
small farms and he began to __(21) try / think / imagine__ living on his own piece of __ (22) 
house / land / farm___ and becoming self-sufficient.  It had always __(23) being / been / be___ 
a dream of his, but he  
___(24) having / have / had____ never done anything to make it ___(25) a / one / some____ 
reality.  Even as he was thinking, ___(26) their / his / her___ logical side was scoffing at his  
__(27) favorite / practical / impractical____ imaginings.  He debated the advantages and  
___(28) cons / disadvantages / problems____ of living in the country and  
___(29) growing / breeding / building___ his own food.  He imagined his  
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__(30) farmhouse / truck / tractor____ equipped with a solar energy panel __(31) at / out / 
on__ the roof to heat the house ____(32) in / for / over____ winter and power a water heater. 
___(33) She / He / They__ envisioned fields of vegetables for canning __(34) either / and / 
but___ preserving to last through the winter.  ___(35) Whether / Even / If___ the crops had a 
good yield, ___ (36) maybe / possible / may____ he could sell the surplus and ___(37) store / 
save / buy__ some farming equipment with the extra  
___(38) economy / cost / money____. 
 Suddenly, Joe stopped thinking and laughed ___(39) at / out / so____ loud, “I’m really 
going to go __(40) through / away / in___ with this?” 
 
Adapted from American Kernel Lessons: Advanced Students’ Book. O’Neill, Cornelius and 
Washburn (1981). 
 
